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(74)f^aA #s± /hsft 



(54) [»9t£>£$0 thfc*tiT«Sm3±«l^t^S5^ft*&#4-r5fca603Bifi©St^ 



(57) mm] 



fc, et- * -r * ^s#:»ss#mtt^#-r 5 r ? / he?*j * 3 - Kft-r 

!t*©fSffl 1 tc1E*©4H-o 

5. (a) 0 5 (K?IJ#^11) * lof^ KE?!L 

(b) 0 6 (IBM#^13) om«5?^u^KE^ 

(c) 02 (gfiM#^5) *5.fctf0 3 (gfi?IJ#^-7) ©gf^W^ 

(d) 03 (B5I#-§-7) ©figl* * u*^ KE?!k ftfctft. 

(e) *ix&©«Hgtt»r>i\ 

^ * 5 1¥ i 5 $ ti 5 , ff*©*Sffl 4 K1E*©#^ . 



(a) AGCTATGCCATGAGC: CIS?IJ#^ 1 5 ) 

( b ) GAAATTAGTGATGGTGGTAGTTACACCTACTATCCA 
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GACACTGTC-ACC-C-C-C : 



(E3»J#*f 1 T) 



( r \ 

K ^ ' CTCATCTACTATGGTTACGACGGGTATGCTATGC-AC 

TAC: Cie?y#^i9) 

( d ) AA G AGCT CT C AG AG C CTTTT AT ACTCG AG CAAT C AA 
AAGAATTACTTC-GCC : 

( e ) TGGGCGTCAACTAGGGAATCT : (SE^J#^ 2 3 ) 

(f) CAGCAATATTATAGCTATCCC-CGGACG : ( 12 # 2 5 ) 

C g ) AGCTATGCCATGTCT : ( 12 ? !] # ^ 3 2) 

( h ) AAGT C CAGT C AG AGC CTTTT AT ATA GTAG CAATC AAA 
AGAATTACTTGC-CC : 

(§e?u#-^3 4) 

( i ) TGGGCATCCACTAGGGAATCT : (SS?IJ§^3 6) 

(j) C AG C AATATT ATAG CTATC CTC G G A CG : (E?l]#t3 8) 

(k) TGGGCGTCGACTAC-GGAATCT : ( ftd 3"J # -^f 4 1 ) 



9. R*-rs/«eaias, 
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(b) &m#<D*i9mmsiM. 

(c) *5J:tf 

(d) (a) i>t> (c) *-<?©«fB«JSrJi\ 

«„ 

1 0. RRte-BSft**. 

(a) r:/?**^ pAjft#a»&#bft3w^*©#*< ttwr^-t^ 

(b) (a) »X¥^a©lS$tbfcSff®F ab <bL<ii (F ab ') a »ffi\ 

(c) (a) »X^^a»Jfe$tlfcK^6#bH5-*^tl»*^ 

(d) (a) tDX#mtBM<DMi!tl1t£i#<DF v »Jf\ ^UU 5 

(e) (a) ©X^^a<Di£$tLfcS^^#btL5-*«Sf^ 

11. #thP. 7r^^>At; ^n-^/w^fr^^fiiliH^Mt'b 
^Sffi*ttt*S«««r^tpfi«Sr-^tf, X^P. 7 7 ;^/<;VA» 0 
1 2. ifc^t FCDRi\ 



(a) astute vmtmmy^- ^v-9-&&n^mm, Kbmc 
mm, 

13. (a) SftSftfcfc hjn#w««:7i— A^^iWiiliiff 

(b) tmm^b^mm? ^-j±7--9 texxfmvizthtzt v^m^b 
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(d) n«£*ifct ym*frbe)±mm. 

14. &mm&. ms (E«ti 2) , 06 , pfhzh 

c 2 - 3 (IH^iJ## 14), jo itfP f h z h c 2 - 6 (ga#l##4 2 ) ©IBM 

15. 0 2 (E^IJ#^6) *3iO'@3 (ga?IJ#-§'8) WBB^^S 
1 6. ««ffi*ttt*S««^, 



^ a ^ LysSerSerGlnSerLeuLeuTyrSerSerAsn 

GlnLysAsnTyrLeuAla : 2 2 ) 

( b ) TrpAlaSerThrArgGluSar: (12?lJ#^ 2 4 ) 

Cc) GlnGlnTyrTyrSerTyrProArgThr : (§B?IJ#^ 2 6 ) 

i 7. «froiitt«^&«tttf, #tk*i% 



( a ) SerTyrAlaMetSer: (@2?IJ#^ 1 6 ) 

C b ) GluIleSerAspGlyGlySerTyrThrTyrTyrPro 



(c) Leul leTyrTyrG lyTyrAspGlyTyrAlaMet 
AspTyr : 



0) 



1 8. NFS 2©figMtt^fttt5EJlTl^t, 
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(a) 



SerTyrAlaMetSer : 



crnvrnm 6) 



(b) 



GluIleSerAspGlyGlySerTyrThrTyrTyr 
ProAspThrValTtirGly : 



(c) 



LeuIleTyrTyrGlyTyrAsoGlyTyrAlaMet 
AspTyr : 



(d) 



LysSerSerGlnSerLeuLeuTyrSerSerAsn 
GlnLysAsnTyrLeuAla : 



2) 



(e) 



TrpAlaSerThrArgGluSer : 



4) 



Cf ) 



GlnGlnTyrTyrSerTyrProArgThr : 



(mm^r2 6) 



1 9. ^iM^n^y y^mrs.ymmmm.-^y^f^^Mm^ 

2 0. 05 (ia?!l#-8-l 2) , 136 . 02 (E?!l##6) , 

a 1 9 miaitoeai. 

2 1 . IBMP r o Asn Ala Asn Pro Asn (|E?iJ## 2 7 
) £r£t?P. 7r/^^Aitf h-^cfe-g-i-Sit^BTfg-efco-CNFS 2 

2 2. f**ro«SH8^P J 2 itiV<oft<D^-rtifr\£mm<DM&S&'M;bL<ft 

mm®, 

h 2 2 Kmm<Dmmmmmmm 0 



2 5 . »*©|ffl 1 7 *-C©rt©V^ n*»©«lfiE?!l*^tf^* < 1 1- 
o©»M/7^5 KT?h?^7*^ h£*fc*?L«lffljm 

2 6. ig-K^A^TT?, ff*CDt5Hl^^7 4T^^<DV^-f^^» 



S«ft^±S* LTffiMWS^ itm«©IBa*5 itWSSISr «Tfgl- * L 
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mm<ommtmm\ 

jPJ©#g 

±t^jM©fc»©*ife, * btFi-^p>©6ifr^fijffi-rsm^©^i?tM-r5 

?A ( P 1 a smo d i u m ) X <9 51 S & - £ ^5 t ©T*& D , f 

tit©a^f4, P. 7r^W (P. falciparum ) , P. tf^y 
(P. v i v a x ) , P. jjv*-^ (P. ovale ) , *3itFP. -77H 
7i (P. ma 1 a r i a e ) fc^-fSb MCJSffe-f- 5 4 0©«aS£S= [ 
Mill V. E n e a e t a 1 . , S c i e n c e N 2 2 5 : 6 2 8-6 3 0 
(1 9 8 4) , „ v5UTB4B-et»jRt LT1i!:#WtgtlS?fL 

. v59 r©f&*H:*ELT ^ffi© «t 5 ftWlHi^ft 9 gjoT 

U5-S©M4 L < * V ^IWffl ^ ^ c 5 r t ic i 



9 rtit©l«So»51ftbtitLtot^5„ 

•^7 y T^M©^I?T'©J; <9#< ©ffi^f*^, -fyy^v'^ yAIrof 
$Hk<Dftmmm, M#-miam^mi^ (circumsporozoite 
) (CS) SeiKoMSrKot^tV^ [Clyde e t a 1 . . A 
m. J. Trop. Med. Hyg. , 24 :397 (1975) ;Rieck 
man _e_^ _a_J_. , Bull. WHO , 5 7 (1) : 2 6 1 (1979) ; 
&£0*H#fFf|4, 9 5 7, 8 6 9t] „ t^OT"?^^ 9 AfOC Si 



e. c o i i ) t)L<[w-x h^mmmcm-fz>zt%t><DMW!:z.mmm j & 



(AsnAlaAsnPro) 37 (AsnValAspPro) 4 1 ] 

T#^-efeS 0 R32tet32tf^ > NH r Me t-As p-Pr o 
- [ (Asn-Al a-Asn-Pro) 15 (Asn-Va 1-Asp-Pro 
) x ] 2 -Leu-Arg-Arg-Thr-Hi s-Arg-Gly-Arg- 
Hi s-Hi s-Arg-Arg-Hi s-Arg-Cys-Gl y-Cys- 
Trp-Arg-Leu-Tyr-Arg-Arg-Hi s-Hi s-Arg- 
Trp-Gly-Arg-Se r-Gl y-Se r-COOH [gE?IJ#-^2 



. , The Lancet , June 6, 1987, pp. 1277-128 
1 ; JJilJtl 9 8 6^8£ 2 7 H(C£M£;H, §lffl-f"S r. t K± •) *K*H#i^® 

uasttaiRfflWffWii^Hiieo 1926 26^tit±] 0 

-tvMtl^ (mAb) *S|^SSnT*J»), *LT*h,&#^P*:fcJ:Wf7i'K:*S 
ItSS^e^H^fcVTa^Sr^-r-t^mv^^tl/TV^ [Y. Charo 
e n v i t _e_t_ _aj_. , J . I mmu n ol, , 1 4 6 ( 3 ) : 1 0 2 0- 
1 0 2 5 (1 9 9 0) ] o LfrLKfrh, -ry y T<0f&jSEt> L< f±^ B6HI©fc» 



**©aflf#flB*i$ftT^5 1 9 8 6¥3^ 1 3 Bfc&MdftfcSIR 

£§B®8 6/0 1 5 3 3t; 1 9 8 7^1 0J3 7 H^fflSJifcHSWfFmJK^r 
US® 2 1 8 8 6 3 8 A -13- ; Am i t e_t_ a 1 . , Science , 2 3 3 : 7 
47-753 (1986) ;Queen aj_. , P r o c . Natl. 

Acad. S c i . USA , 8 6 : 10029-10033 (1989) ; 1 9 
9 0*^7 8 



2 6 S!r^M$tifcH^M^9 0/0 7 8 6 l-5§\ *5itKR i e c h m a nn 
e t a 1 . , Nature , 3 3 2 : 323-327 (1988) , £r#J§ 

^/PffifM»&©ffl*fttftJg«K (CDR) -v/^K, ftfetfCWe.® 

S^t^^*L.<, ^W— Wl-r^^-P. 7r/V^WmAb NFS2 
T?fcSo rft&OCDRtt, ^tlb»K#7E^fo5mAb»KJS^#^t4?r» 

£;ft,5 — 3fcL<tta«fc©CDReaifr&tN ¥l!£ftfc, 35»t>I/<tt^O 
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iffy*.*? 4 ^A3lbr-ytov^T©^#stt&#^5x^w«yaolt$^^fcSI: 

ffiCDtMlfC&^Tii. *3£Wi, mAb NFS2©if h- — y^ffil^T, & 
^'p/D >W^- h y- ( i mmu noglobulinrepertoir 

^©^OiB.^fc>-f y^y*y U— (combinatorial libra 
ries) S-=vmr tia^lttiSP. 7r/^^A5l*fc 

L< ttSt-^^^-f ?AmAb©F ab |f)tSriftt5„ 

ta# % l < nmm&istt* y v r * \z £ e> $ ntc z t m^m £ tiz 



-ll- 



Silt mAb N F S 2 <D3i3&<Dmm.nmmm<DT (SB?!1##4 ) 33 

®2\X ft-^7^f^9ACDR (BB?lJ#-^2 1 -2 6) Sr^tfg-f&fca. 
-vWXF«?I«P fhzlcl-107;7l (^0»#6) 43±TJ« 
(IBM#^5) ga?iJSr^-fo CDRli»T*SrJfebfc 0 

B 3 it, Mta-7«X KSCinrXfittP fhzlcl-2«7^/i ( 
El 4 ii, mAb NFS2 OX«Ol||Rr«««»r 57t (S2?IJ#^ 1 0 ) 

B5tt, Mt a -vwXKiiHS«p f h z h c 2-4»r?;y^ ( 
ia?ijs^-i 2) joirje^^v^K (sa?ij#^-i 1) e?aj£^-t- 0 

@6!4, Mta-vt^XKiinJtWP fhzhc2-3t07^l ( 
E#I#-«H4) fcilJ^i'^K (Sfl^l#-^13) Ba^iJSr^-f-o 

fiJfflLfcy^^? KP f h z h c 2-3-P c d <DV&mx°hZ> 0 rco^yx? K 
fi, pUC 1 9©/*y^5?l'Ktf»Hl, if ( B e t a — 1 

ac) JtfirF, SV4 0ffl»i2,S (SV4 0) . 1M b ^ #n V4/VX(D-?u 
(CMV) x ^ja&ftHP f h 



zhc2-3 (ga?I#^-13) , ^~>^**7V^y (BGH) i>6©#!JA^ 
-f/K ^-^-?n^5 ^:/n^~*- (beta g 1 o p r o ) . v?t Kn 
HSH^^-i?*^ (DHFR) . *5itm©BGHE5!I©#!JAi/^/> 

08(4, nffL«tfc^T^««^^$-tir5»i^iJfflLfc^7^5 KP f 
h z 1 c 1 - 1 - P c nCOB&EIT-foSo ic07°y^5 Ki*S$m*& < a. 
-?«XFIlPfhz 1 c 1-1 imm^rS) ^LTDHFROftb 
tU'^-r-f v'Vitfc^ (Neo) t^tfja^H7©t©i:l4**6. 
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K (IH^J##4 2) *Sit;75y» (ia?iJ#-^4 3) K?iJ£^-f„ 
frjfefM-SfcfcfciifiSffi* (foil ow-up doses) £ftPffiS1-5 



H©SfifU:.fc!K ii«taHI, Jff*a»» %L<ii£«»«m©k 

*ftfl9ilMlitK:#*f38"r5^fc^lifcfta. p. -77D7I (P. mala 
r i a e ) , P. tV^^* (P. v i v a x ) , #5±t}«P. #/<— V (P. _o_ 
vale ) Sr«f9t-r5ffiwt hfiSifett*^*coai«»gf*CS«e^lr*f-t-S* 

i &m 
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r$&-»^-hi— j (4, m-m-fr^-h-r- &7u-j»fyxM&ztix^ 
s » & 6 v > it m& \c i. o t a if co y v# - ga^ij <t <o $ tb t v n s g e « t> 



SrE*-f5o r©± 5 h hi— i 

r»^^j «, m-«-a-^-h^-^*^(-ii*s$*/c^-Bi^^-h^ 

St- P. ^x^^^I^'J (SB-fit^- hi—) p>tawMm^ 

*5v^Ht»zi»^- hi- — ■©7i^-ArtT?o»^«H-«»»-eab 
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rcDRj a, fi«joJ;rm««)e»r*«*-e*>5» *>5St^offi*ttt8tS« 

fctt, mAb NFS2«©^ 

^©SfcjsuwsttftflWifct u * hrmmtemmmmch&N f s 2 »s^ia?yic 

jCtid^^fc-f, rOj; 5 ^SftlCfc^tttNFS 20CDRIJNF S 2 t |H — 

affile DRga^ij, fe5^«s^wfi«t> u< \m.®^mw\-?-hz> a 
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wt&nzr /mmm\<^-ftifr<Dh<D<Ditcm%htcb-t^bh, absent 
fce>$ftv^<tk&5 0 

— r^XKStflc) iftbwx^ft&SwK^ftfcKffk^m^ 

a©js $ nfcSi^tt»mx. d n A&m^ j; 9 g£ $ ixs -e fc h 0 0 

««*3 i nmm^mmm t e-^ $ *r & 3 # t h #t-fj-f*m a b ^ e># e> ft s ^« 



ft 3 *ft i C D R ft m^/fe 5 VMi^ft S «t fc iififi^T 

, fe5v^i4^^cD^^*^#mt-r5x^®a(DS$ftfc^%#4ft5o 



I I . Jt-T'y^^xV 



©WtLtv^mAb NFS2iS|nl3e^*LTV5 8 
v^lgG mAb NFS 2(4, P. 77;^;UACSIfif©gii 

Stf*t4irSfr©t hJff0flafcL<f4Jff*iJBJiart-©«A*^B5Ut < , ^"7**7 

/mc^ths£smmw?!j Tt^-rssa^KSr^b^ mAb nfs 
*%mtt. mmt lt^l/cnf s 2 mAbtt<«:*©JSBr«E?jo?w 

t«IIB§ix5aR^tt*v\ «T«IftlKi-*5V^r(4^^-ft^ i btt^mAbi4NF s 

!4R. A. W i r t z _e_^ a 1 . , Bull WHO , 6 5 : 3 9 - 4 5 ( 
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1 9 8 7) (C|B*^tt5tt<0mAb^fc5 0 

0H*.Jf> P. 7r/V^/VAOC Sg&ff©S««lfif t'S>5, R3 2t 
et32 NH 2 -Me t -As p-P r o- [ (As n-A 



la-Asn-Pro) 15 (A sn-Val - Asp-Pro) J 2 ~L e u- 
Arg-Arg-Thr-Hi s-Arg-Gly-Arg-Hi s -H i s - 
Ar g-Ar g-H i s - Ar g-Cy s-G 1 y-Cy s - T r p-Ar g- 

Leu-Tyr-Arg-Arg-Hi s - H i s-Arg-Trp-Gly- 
Arg-Ser-Gly-Ser -COOH (mm^2) £r#IJ/ELT, ^COS 

RfltK:, NFS 2^®CttSr^i-3:tf h-^isi^roT^n^tt. V7!)7 

WftBtoaiif h-^fcS. 3*#H:, P. 

^KK«SEOmAb©*£fci>rflBfc*S. 

CTx.fi, fit© P. ^rA'^A'Atftflctt, *K*H#tp(-IB«S^5^!7^mA 
b^t° h- LT, /M^y F^t,L<ttl©a^W©7^7'7 
5-, &5v«#*£ffl7 7-^©3Bmfe« (displays) £**y- 



[W. D . H u s e e_± a_J_. , Science, 246 : 1 2 7 5- 1 2 

si (1 9 8 8)]. ^-f]) h*~^mm-&tcm^'fhfr<Dm<Df&m?'v-7y > 
*> l < \> v lt , £xr(Dmmm\-^rtm $ ti s t © © 

i«I© bJ**«*5 «ttJ«/*fctt6«T $ / l£K?iJ©#t#fti: LtS4o: t 

hzwizvmmmmft wiacDR) i^w^a©^^ 

UT^Sft{CJJS«ttSr^-ffi©mAb, R32tet32 (B?!l#-§-2) , &5 



III. StttBrtf, 7^», fcitf^u-tf^KEJiJ 

mAb NFS2^^#^ixSW^tbfc^tb<i4-a-)t©"5r^ 

NFS2O^0»rfli[t H4 [Sa?iJ*^9*3J:t/l 0] t&^T^ft 
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AGCTATGCCATGTCT (I2^j#-^ 3 2 ) 

S erTyr Al aMetSer ( ffi ?lj # -f 3 3 ) 



*5<fctn 8 



GAAATTAGTGATGGTGGTAGTTACACCTACTATCCAGACACTGTGACGGGC 
GluIleSerAspGlyGlySerTyrThrTyrTyrProAspThrValThrGly . 



CTCATCTACTATGGTTACGACGGGTATGCTATGGACTAC 
Leul leTyrTyr GlyTyrAspc-lyTyr AlaMetAspTyr - 

N F S 2 O-frritt a— r-Jvf X KBTSEfiHH:, 0 5 [E5U## 9 fcitf 1 0 ] 



Ttt, CDR«:«TK^rt5?^U'^K*JJ:^3Bir5/a&ffi?iJ«r^r-t-5 0 
WKCfftii, 3Q»OCDR*»fe©CDRl|i:*SV^fRRU ^LTTH£ 



AGCTATGCCATGAGC (S2?lJ #^ 1 5 ) 
SerTyrAlaMetSer (E?l]#-if 1 6 ) 

2 OT&So 

NFS 2©^©^««(4, 01 DE?0#-§-3*Jj;tr4] ©T5/g?gEM*5 
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* IB^[J## 3 4 33 i Xf 3 5 ©gsBfcfc ± W 5 / ^BB^U 



AAGT C C AGT C AGAG C C TTTTATATAGT AG C AATC AAAAG AATTACT TGG C C 
LysSerSerGlnSerLeuLeuTyrSerSerAsnGlnLysAsnTyrLeuAla. 

CDR2i4, ^-*gB^iJ#^-3 6*5 it/ 3 7 (D^*5 <fc t>*T 5 / S?E?lJ 



TGGGCATCCACTAGGGAATCT 
TrpAlaSerThrArgGluSer . 

CDR3il, #^E?IJ#^3 8*5<fct/3 9 CD^*5<fc tfT 5 / S?E?IJ 



CAGCAATATTATAGCTATCCTCGGACG 
GlnC-lnTyrTyrSerTyrProArgThr . 

N F S 2 OMt a-7t^ X bMI Wit, 02 [ia?lJ#-S§-5*3iLF6] 

BWfcJ: 9a- Kft*n8CDRt»ti:t4. K©3Efl:H:*tlfS1-3 
SiOCDR*f,«3o©CDR(3^tfKU *LTTHSr*f-r tici 9 
^ftf>£^Lfc„ MCDRlIt #*l?J*f 2 18iU(2 2 0«il»J:t)fr 



AAGAGCTCTCAGAGCCTTTTATA CTCC- AGCAATCAAAAGAATTACTTGGCC 
LysSerSerGlnSerLeuLeuTyrSerSerAsnGlnLysAsnTyrLeuAla. 



TGGGCGTCAACTAGGGAATCT 
TrpAlaSerThrArgGluSer . 
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CAGCAATATTATAG CTATCCGCGGACG 
GlnC-lnTyrTyrSerTyrProArgThr . 

NFS 2©ffi©^ct^-^^XKBp£«#0±> S3 [SH^JH^-7doi^8 



Mfcffi^f^t-t-5 0 r©*H:@2fc33tt5^e5iJi:ffiBoCDRl*sj;l53 
^#mir-T5o L^L&^b^w^K©^^ atJtSf 5^&©CDR 2 t 
, H2(^$DCt5-n-ft©CDR2 t©(^^?>©CD R 2 l^*3t/^Tf^*KLfc 0 H 2 
©^E?I^P)©^USr*-r©K-fiTi»**JfflLfc. MCDR2I1 #*E 



TGGGCGTCGACTAGGGAATCT 
TrpAlaSerThrArgGluSer . 

, ^«K*SJ:l««OT5/5|dfi»|S^fr&*, 't L-TF Cab ' )2 »^tt, 

Ab nfs 2ftbmzzhfrbnbhz\,r&T\zmm$n&j:¥Mmm<DM 

fctt^/i/yT'WmA b ©M8&3 wm«;Ufe£#J£t-5«^©^(-J; 9 ft 
W-fSit^T-tSF^W^i^F^' )2 Wtf©«#H#t£*T,5o F ab »r>t 
tL<SF (ab ' )2 W>m, V7'J7W, Jt#«j(Ci*P. 7 7 /v^Al: 
«t 5 J8lfe^*l~t- 5 ^ >- t-^T©^Kffl £ LT5felCfE« $ H 5 m A b © ft © ^Ttl 

v^mAl) N F S 2 ©^I^^^ KE^I, ^©^#^7"^ KE^lJ, *5 
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NF S 2 t U< iiffiOBIfac^-^y^^xw DA^fjf^SW^ 
«x.Sffl 1 - 6 [mm^-s- 2 6] -Cfc3#£H©«*©»ftfcJ:tfli8ir S 

t s^w^s^ t±, ^imm-<73~ v&m t> l < « c d r *> s © 

«fgte®T>t^- Kft-TS, #3gSH© W^fct L< i±^©^SB?iJfc5V^ 
f«©»f>t^fflLr. #3&9l©iH3-s&SI, -fteioh^tyVifohLitet^ 
—^-yj x fftft, fo5^ttffi©x^te^a©ft$tifc^f*:^^-rs n t fls-e 

rtLibrogaMk^fi^ CDRt>L<tt7U-A!7-i'|»tt3-KfttS* 
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iv. hi^h^o i uw-g-s e « 

[IBM#-§-3] 4oit/04 ffi?J#-8-9] CDS^gB^lJCDMT'feSmAb NFS 

2 *- W 1-5 3 ftfc m A b -efc 5 U \, 

zommthmftbXsittTTvy* fes^i4-ofcL<!4S»oNFs 2 cd 

R [^J#tl5-2 6] OtftOT^yiia-KfttS-itftSS. HM 



[EM#*5*3i05 6] , @3 [E?iJ#^7*5itf8] , 0 5 [B?iJ#* 1 1 
i0i2] , 4 60^0 6 imm^i 3*5.ktfl 4] OiOiJfttOfiS 

-i[f«©CDR [IBM#^ 1 5 - 2 6 ] ©rt©d?4<tt>-o, 

<J*£-Cfl», &5W4*W«1ifel$»r,tf-t>L< «T-?-n^Sr^tfr5/lfeBa?!l«r = 

ftt5E5iJ-e&9, ZLX^ft tim& \c X o T (4 'J -gfl^ij Sr^tp r. i: # -<• $ 

5o 
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y7i/-i>y-n L< ii^S* (KKftt h©&©) jfeifSr^t-f-Sflb 



f- K, ^©»r)f r tjJS-Ct 5>»£tlfc^k L< [*£)$©#» 

-fft©^ &5W*f v %l (sca) ©J: 5ft 

ZfD^TtKDMc'btiB&Z-WrK, fc5^ft/7^fV^AmAb NFS2£#j 
itSHRSJiftmAb tl3-©W*ttft^ri-5gejt*3- Kft-rs^-fft© 

± ± ^ nfs 2&=>~— h-{t-r&m\cm&isit& ~ 

- At fcitte $ * 5 r t # r- 1 5 . 

^ y ^ * * -ai t w& £ * 5 *a-tctt, #g e Ktt©ii«©f b^-e-sa * 
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rtt^S. ^*-®iSff i±a^#i^i < *n 



M©*£;ftfcK*^&3o 

V>-CWHW*Jriff-e*Sri:/iW4L.^. #CffiL^4fl*#S, NFS 2 
o, lo, f>L<tt»*U<tt=o©CDRasaHRS*tfcl: hfitff 

/ita-Yt^XKW, fft^*mAb©ft-&WJ|ffi*fia*S*SB«nf, g 



SMfcfclXttfc bK 



^bte^T^jmm^'nftmmz.x.'o, #*\> (Kaba t) t*-^-* 

> a^77« (Los Alamos) x — ^-<— X, ^^fX/pf-fy (S 
w i s s Protein) fW*-* fc tSIffflf-^"*-^ ^ fcS 

txomsMqmms «t fc f«« a ? - 9 mmzmm-r z © t m 

, IgM, I gA, Joit^I g E©<£ 5 £ft h^S^n/y ~y(D9 7 X&XXfi'f 
K-ft-t-SSBftfia^J©^* < t %-^©ft^ "9 ©N F S 2 ©"5T 



met b^#:© i 5 fcgsttmAb ©*«BraMWt*3 - Kfti-s^Kia^i©^ 

* < 1 1 -gP#©ft 9CNFS2 © 1>M««*© CDR^n- HM" 3«g£ 
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^-fXKgtffH:, iriAb NFS2©StK»^#»tt*«MKi:-*-*. 

1 5 1 ^ 5 ~ t *^ta# $ n a -e* 5 5 . asms j; o«t» t 
5ftx^^a©*$tbfcffifrtt, fc hK:*jit5««ttt^9yr p. 

1 [gEM##3&itM] ft^mcia4 [sa?ij^9*5i^i 0] sr-flit-t-s 



£-fige#*5«fctffi#, cdr, ^U^^^-K^aSiffi^ 



5HS« 3 flSffifcfBJM-Sfc, 7^ftf(CNFS2*it}-5^^!) K 
i 9 * c-WfcU *LT*©«fl*Jilf«R©-Bne«*© c DN 
A£r Sambrook e_t_ a 1 . , Molecular Cloning ( 
A Laboratory Manual ) ,2nd edition, Co 
Id SpringHarbor Laboratory (1 9 8 9) t±0ffi 

^ffi*5rPCR7 c 7^-r-SrffiffiLTSl#L, ^LTCDR^ m<Dtfi#^(D 
JtKfcoVvC©, */^h (Rabat) ft SfE&CDa ^9^7—9 

t b^ft:^e>rofi«'5rS««©Bia7V'-Ay-^««B:*v<h (Rabat 



mum (optional) ^^U^KJEftfrMV^TKW-Lfc. r©i£f T iB?iJ 
PCR) K±D»«U ^LTKaVNWfTiE^f-ofCo 

FS 20CDRSr^tf2o0^e«Br3EE5IJ^'bfc?>$^fco 0 2 [E?iJ#^ 

Tf/-£tcim§mM, ^^OlCmAb NF S 2©CDR, ft klM^&ftk £ 3 
W*mA b «S^#Jltt£f£«£*3 B Wt">4< t % C D R ft &t«cS*# 

m a b (d mm$s x t>v * it \*mm ^rae k t< >c ^ 7 a v - * is* ^ © 
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as&stsii,, mmimwm<Dm<9 (DikmyvT'v yfe^nftzt hf&myv?' 
r ft © ihm & , it £*mb rt ± t«smft e> tffc / & a v ^ ©it £*h 



DR (4bWK, ft^mA b ©^#lttSr§lt^*5 l^lt ^^5§ 

*g|5^ r ft h <d-< ? $ - tp t h fam 7 v zf v >d> fe # fe ft 5 r. t t 
lift fc$sg $ *vt <^ s r t 5 fc»©a& wiw«fc»v »fr-3§*a-< 

ft-c^5„ 6^^oj;o $ fi^^co^^T©3-f : V>'^WlJ I ^ , ©DNAi4, cDNA 
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* -7 1 7 ~> a ©S^f- J; 9 ®* LT**PJ©X^fell©ife $ 

*Kffi#&, &TCF£ft3ia6«K:»«£il3EL I SATyt-f 
fc±l**©*K«KaS^ftAia* (the Inhibition of S 
porozoite Invasion (I S I) ) T yfc-f 5 fc*£JfcT 

f^^ew**tr»»*.?'?;*5 Kfe^tf. i©J;5ft^^-£jim©&#T 
fc«fc!>fEHU J ErL,-C^raJ;5*'«^^-H:«r»«)DANE5iJ, asittX^ewa 
S©life £ ft fcftft & a - Kftf 5*©DAN E^iJ fclftft* ftT ^ 3 31 

P uc-y!)-X©^P--y^ ! 5'^ft|ilt5itm5 0 ffli^JiS- 

0©"<^*— fipUC 197$,!), rMAme r s h a mtfc (Bucking 
h ams h i re, 31 H) fcitfPh armaciatt (Uppsala, 7i) 



S^^-SrV^-fn^rojiSro^^-^bSK-f Siir^-etSo :iftfb©-< 
, LTSK^tifc!t^HSSrtT-©*aDN Affi?iJ©«K*5<ttmS*m^"r5 
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?—<DZ. 5&K?!-C&5o rftt©^*— »X¥W&g©M£ftfc£L#&L< 

f±fl&©»^fieir*=»-Ki-5*K:sa«©DNAe?!i^tf. su&-et*. ^99 

- fl Ss#©ffi{gft© fc * fcBfS £ ft 5 MKWi»#Ai- £9«IE£ftS:iIlR£ft 

^^^-t^ttD, *SL*©i*t Ka$il/^^^- tfittST- (DHFR 
) tU<tt**^'WV>«tt3tfi? i (neo R ) Sr^Jt-rSSaDNAia?!!©^ 

-^^-gSMi-fl, ^©ffcftjM^V (BGH) ©<fc 5 &&©;$>?>©# U Ai/ 

^/na^u, dsitf^-^-^n^y ^zfv*-?-mm (b e t a g 1 u P r 

^Day, SKil^, xy/Nyf-, *3j:t£/p*-*-;feir*«fc1-5 



M^;S'-»2oroMli, *?La-<^^--??fo?)P fhzhc2-3-Pcd 

*5it^P f h z 1 c 1 - 1 -P c nt?*5 (0 7*5±tf8&#JSii:«fc) o b3>L 
#5§f!B\ §IMi:U-C#(ffcrixe>©pUCl 9-S^-<^- (p 
UC19-based vector) ©#J^PSS£ft5BRT-fiftV\, 
#3891 ft* , #3S8H Hi ± <9 IB* $ ft 5 X¥W*affl©« JtlfcWU iifft 

*fcfflM*£t^ti> 0 rft P>©^ ^-©^ o^y^ifflo 

ft^i-^ffl^telHiat^ii^iiSwtWT'foSo L^L&3se>*|§« ( E. c 
o 1 i ) ©«*©tt^©»£, ^n-=^^^^-w«iti3±t5*|fiW© 
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amb r o o k e_t^ a 1 . , gr^Mitrio 

isMmmi' ft 5 « iRi # & 5 fc » . a nwa t» * jls v ^^©nflift »a 

»^S[fflSat4gffMcD^ t ft 5 -C*>5 5 « «x(i*a»fcft KJBi^ k*t3«t* ft 

m<D±mm>, ^n^'D^mc^^m±m^.tLxx<^hiix^i > o b. 

^^f-y^ (B. s u b t i 1 i s ) , ^YVZfY^^ ( S t r e p t omy 

c e s ) , &£mm^>v*mMW£¥\>^<Dj5m^^xmm^%~hi$x 

1 1 e r e t a 1 . , Genetic Engineering , 8^ : 2 7 
7-298, Plenum Press (1986), &,£U^ iC^l.ffl 

§IM:Stift£«BrJ:o 
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s#f tt^ssw^if roeflf«sHK^*ns *>©-?#> «3 , •£ LT^Bj^sijPi-rs 

MfcitH'^lf hnffittfcov^aWc-rS. @T©ii^il^©EL I SATs/ 
•fe-l'£r$IJfflLTR3 2 t e t 3 2^.b°b-7 [e?lj#^2] ^COX^W^a©* 

T-y-tJ (I LSDA) fcHJfe-f S^l fctf s T?£3 [S. Me 1 1 ouk _e_t_ 
a 1 . % Bull. WHO , Suppl. 68:52-58 ( 1 9 9 0 ) ] „ -t 

o±ii:, sc i B-7<y^^T t M^io\ / ^rmwmm^n±T-yi:4tmmLr9t 
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ib* $ ft 5 x^w^a©* $ tifc^ % l < \m<r>m&w. s ks> 5 v % i«ft e, © 
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5„ #3&IK©, I^fa&3©Jfe£ft;fcffi#:£&fci^5» 



^ft t'©a*©*tttifr^«ffl-r5^ t^-et 5. rn?> znxzs 

19, *LT-#ttK:^^*K&£*ftv\ r*xib©t§«fijMr© i < & fen 

««siftifro«t 5ft, ia^^^sfft-rs©^sftii^j^ir^$^5 
«a%e^tfr tms. rwi 5ft*ffl^«*!«i*«>*isw©SLfl£o*« 

< ft 2 0 %* Ti^ 5iftJ£T?& 9 , * U-caW$tb5Aft#JftS^«S:fc«V\ 
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rtaAOfc»©**W©HSI^«BB*«l*, 2 5 OmLCilJly^/HI, jo 

8cf*, fllxitf. Remington' s Pharmaceutical Sc 
i e n c e , 15th e d . .Mack Publishing C 



ompany, Easton, Pennsylvania, ^ i <9 f¥»l- 

SfcfetrH, il&l k g/mki>6ft2flmg/k g©*^«I6ffeL<Bfi 
#©»0ffll?r#gPfi4, »*L<B:fifrtrta!4- ( i . m. ) *SJ:lM8*e,< 
(i. v. ) {rios^-ra^t-efcSo r©±5*a#ft*WB 

EJtTfc^£tt5*lfc0!ltt, *0»fc bT*bfcX^^H»ife£ti/cK*»ffK 
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Sambrook _e_t^ _aj_. , fc IX tt*©#lKK*J^Te*t£*t« ± 5 

jjjfcffi] 1 - NF S 2 CD^CDfajTR 

vi?^OI gG mAb NFS2it -7!>X^©P. 7rA-*^^! 

0 :ro?^mAb NFS2it P. 

»Sr[Jl^#*tt^#mi:i-So AttttKBU NFS 2 m A b it*, fcf r— 7" P 
ro Asn Ala Asn Pro A s n (gflW§=-S§- 2 7 ) fcifir&l-S. 

£#«**£;h/r^.5 Mill ttii^^^ffirn^^^tLSR. 

A. W i r t z a_J_. , Bull WHO , 65:39-45 (198 

7) , o -©SifrS*, *Hi«¥IS*W^3f (the U. S. Na 

val Medical Research Institute) HAft 



HSM2-NFS 2Q^P-=^^3oJ:tye?IJftg 

«RRNAi4NFS 2*5j;lW:/!J F-?»^Fa v a 1 o r o 
e t a 1 . , Me t h. En z ymo 1 . , 6 5 : 718-749 (1980 
) ©^j£^iDP»Lfc. KTKl^r^^^^-*** I gfi« (V H ) doitK 



mm. (vj -Bfmw&cnNAoi-g-mcm^tzv v L /7^v-t?fc5# 2 5 8 o 

&£X$# 2 7 8 9a Hind I I^b Xba 1 tT'l^fc5!)PT-fe>), Lt 



#2 58 0 : 5 ' CCAGATGTAAGCTTCAGCTGACCCAGTCTCCA3 ' 
PvuII 



5 » CATCTAGATGGCGCCGCCACAGTACGTTTGATCTCCAGCTTGGTCCC3 ' 

mm^2 9 

V n 7°y-r^— X'hi, # 2 6 2 l*5,fctf# 2 8 5 3 U K p n I ^ Pst l 4t 



Kpnl Xhol 
#2 621 : 5 1 GGGGTACCAGGTCCA (A/G) CT(G/T) CTCGAGTC ( A/T) GG3 1 

m^m^s 0 



#23 53: 5 1 GCCTGCAGCTAGCTGAGGAGACGGTGACCGTGGTCCCTTGG- 
Nhe l 

CCCCAG3 @e^lj||^3 1 

k i a 1 . , Science, 239 : 4 8 1 - 4 9 1 (1 9 



8) KJ:9|B«£ft5PCRB:£WRNA^J:-?SiJ6Ui: 0 



PCRt^o^T}4fflV^:/7^-£5fc^Lfc 0 V H CDPCRifi|gi;:oVvrH: 
, DNA/T'7-fv-Mll, 5 n 1 ORNA&itfO. 5 ^ M©:/?^ 
irV^fflJ^T'foofco V L ©PC Rigti^o^TfiDN K/-fy-i m^m\± 
, 5 m 1 ORNAjoit/O. 5 nM<D-fy4^r— tV^ 5ffi^T*foofc„ r^CD 
2 5 Oji M<£># dATP, dCTP, dGTP, *3itfdTTP, 1 
0 mMCO MJX-HC I pH8. 3, 5 0mMOKCK 1. 5mMOMgC 
1 2 , 0. 0 1% (w/v) (DMy^y^ 0. 0 1% (v/v) CDTween 
20, 0. 01% (v/v) ONonidet P40, & i0« 5 ip-fiO Am p 
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1 i T a q [Cetustt] ^^JnLfc 0 &tm&, 9 4°CT3 0U\ 5 5°CT 
3 0®\ 7 2°CT4 5#»PCR^fc/i-5fif--<^/HC2 50, ftWI: 7 2<C 

£*fcV H DNA^teBt^T^n-^y/V_hT'Wif»$J*5j;t5E lutip-d 
*7A^B7^77^- [Schleicher and Schuell- 
Dusseltt, fVy] taSSltftL^ ^LTpUClS [New En 
gland B i o 1 a b s|±] rtfc^P-VffcStffc. 

*3ir/iifeS^i4. 3fci-3lffl£;txT^6Ma n i a t i s _e_^ ,a_J_. fcfB 

V H DNAii, Kpn I- Ps t I i^i: Lt^ggtlftgtfcpUC 
1 8rtHl^n — >--ftL.fc„ V L DNAB, Hind i ] I - X b a I Mftb L- 

V^T, v^^v* [Sanger e t a 1 . , Proc. Natl. Ac a 
d. S c i . USA , 7 4 : 5 4 



63-5467 (1977) ] T7 DNA#!M7~t? [US B i 

ologicalsli] £fflV 1 >-Ce?iJftJt&?Tofc 0 NFS 2 O V H *3iU«V L K 

HfiLt, TSequences ofproteins of Immu 
nological Interest (ftft^WfcfiEfcfi&StWE?!!) J , 
US Dept of Health and Human Services 
, US Government Printing Office (1987) 
In&tfSKo b a t e_t_ aj_. »*j£t«oTCDRE?'JSr»#L.fc 0 NF 
s 2®S«*3J;O t 'e«rocDR{i5 1 c(c:?iJ#LTfo^, UTgB?iJ#-8- 1 5-2 0 

3o±0<3 1 -2 6 t LX*VMmW^L-tz 0 

mt&m 3 - 1 7^ x 
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£ fi h © I^WMffll $ tLfcSfr 5 fc * i-f Utf £ tt^fr C D R 

(DUteftOMMffll &£T$2\Z$o\,^XWM£h5^V XmAb ^ NFS 2T'fco 

fc 0 t hSLE«tOB-»fi/vf^5 K— riMUMftl 8/1 7 [H. De r s 
i m o n i a n e_^ a 1 . , J . I mmu n o 1 . . 1 3 9 : 2 4 9 6-2 
5 0 1 (1 9 8 7) ] *>e>Bt#LfcK:#©7V-AI7-^flS«iPNFS2BraBI 



?i)^NFS2fflCDR mmm2) *5±tft 8/i inm^wM 

©fc*irpCR^rSJfeLfc„ NFS 2©CDR|B?*J*5J;0U 8/1 
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BH ?IJ#^" 4 4 : TAGT G AAG AATTCGAGGACG C CAG CAAC AT GGTGTTG CAG A C 
CCAGGTCTTCATTTCTCTGTTGCTCTGGATCTCTGGTGCCTACGGGGAGGTGCAG 

(Ml - 9 7). 
B£?iJ#^4 5 : 

GCTAGCGGATTCACCTTTAGCAGCCATGTCGGACCCCCCAGG 

GACTCTGAGAGGACACGTCGATCGCCTAAGTGGAAATCCTATGCCATGAGCTGGG 

TCCGCCAGGCTCCAGGGAAAGGTCTAGAGTGGGTCTCAGAAATCTTTATAGTGAT 
GGTGGTAGTTAC 

(ESI 5 8 - 2 5 9) . 

BE 4 6 : 

GAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCC-AC- 
GACACGTCTCTGTTAAGGTTCTTGTGCGACATAGACGTTTACTGCAGTATATTAC 
TGTGCGAAACTCATCTACTATGGTTACGACGGGTATGCTATGGACTAGCTGCCCA 
TACGATACCTGATC 

(.mms 16-421) „ 

IE?lJ#-^4 7 : TTCTTGAAAGCTTGGGCCCTTGGTACTAGCTGAGCTCACGG 
TGACCAGGGTACCCTGGCCCCAGTAGTCCATAG CATACCCGTCG 

(i£S4 8 4 - 4 0 0) . 

mnm^4 8 : „ m 

CATTTGCAGATACAGCC-TGTTCTTGGAATTGTCTCTGGATA 

TCGTGAACCGGCCCGTCACAGTGTCTGGATAGTAGGTGTAACTACCACCATCACT 
AATTTC 

(M3 3 7 - 2 3 6) „ 



S25 r lJ#-5"4 9 : CTAAAGGTGAATCCGCTAGCTGCACAGGAGAGTCTCAGGGA 
CCCCCCAGGCTGTACCAAGCCTCCCCCAGACTCGAGCAGCTGCACCTCCCCGTAG 
GCACC 

(£11 7 7 - 7 7) , -Cfeofco 
TDNA-e-figSrfrV\ 2fcKttPCRii(SSrfT5^ r«Tt*t5' 7°7^ 



E51J#-^5 0: CCGCGAATTCGAGGACGCCAGCAAC 

*3iW3' 7°7^~ : IB?lJ#-^5 1 : 
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CCGCAAGCTTGGGCCCTTGGTACTAGCT . 
?iJ#^-5*5j;t^6] , 13 [ga?iJ#^-7:j3j;U?8] , 0 5 [IE?iJ#^- 1 ljaXXf 

12] , *5«fo5ia6 [ia^j#^-i 3*5j;u?i 4] <Dga?iji^^-rE^-eH5-i: 
(cj;i9*Lfc 0 *©±, jat^ifwr^^ssitft hgtftcfiCDR3<o«r{rjgs 

14?jS£r#LT^5 0 N F S 2 ©WMgUi^Stt^S© S e r£rCDR©3 
ItrMrrSfcfc MB?I#^ 1 9 - 2 0 , *3i(J!2 5, *>«ttje2 6] , S^fr©C 
DR3M©ikSffi»S (Lys) fcffllfcU ^USertAhlittlPf 
h z h c 2-3£f|sSlLfc 0 

2o©Mfl^I», -ffc:b*>P f h z h c 2-3 [|E^IJ§^1 3*5*15 
14] fcfelWEPf hzhc 2-4 lf&m%l l&itfl 2] £&#Lfc„ n 
ft t, ©gEM® f«W£ 0 5 *S i tF 6 tffi«c-T 5 „ r ft <T> 



©Jt^fc«*fc-ra. Pfhzhc2-3 [EM##1 3*S±t^l4] 

fifiB9 8ICSerWU -t LT Pfhzhc2 — 4 [BE?iJ#-*§- 1 lfcitM 
2] i4ffi*9 8tLy sSr*ri-5. * 5 T'&itft{iift^©fiimM*«:*g^ 

jg-IIO^e^^^U— i^ l 7-^^«^iO^^T^*, H. C. Kl obeck e_ 
_t_ _aj_. , Nucl.Acads Res. , 1 3 : 6515-6529 (1 
9 8 5) fc^-CRSSft-Cl^Sfc htfcftOTNFS 2 6«C D R *3 «fctfli£"5r£ 

*ft6i4, 
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i2?'j#-^5 2 : TAAGCGGAATTCGTAGTCGGATATCGTGATGACCCAGTC 
TCCAGACTCGCTAGCTGTGTCTCTGGGCGAGAGGGC (±£3S 1-75) 



TAAGTTGCTCATAGTTTTCTTAATGAACCGGACTTACTGGGCGTCAACTAG 

(Ml 3 0 - 1 9 8) , 

S^S^5 4 : GACAGATTTCACTCTCACCATCAGCAGCCTC-CAGGCTGAA 
GATGTGGCAGTATACTACTGCTGTCTAAAGTGTCAGCAATATTATAGCTATCC 

mm 2 4 1-32D , 

ffi^lj#^5 5 : CAGTTGGAAAGCTTGGCGCCGCCACAGTACGTTTGATCTCCA 
CCTTGGTCCCTCCGCCGAACGTCCGCGGATAGCTATAATATTGC 

(iSS3 8 9 - 3 0 4). 

@E^J#^5 6 : GTGAAATCTGTCCCAGACCCGCTGCCACTGAATCGG 

T G AG GT AC C CCAGATTC CCTAGTTG AC G C C (t£g252-187) 

K?'J#-f-5 7 : CAGGCCAAGTAATTCTTTTGATTGCTCGAGTATAAA 
AGGCTCTGAGAGCTCTTGCAGTTGATGGTGGCCCTCTCGCCC 

(tt£ 14 1-64) > 

1?fc*MiLTDNA'&jfc*fTV\ ftKPCRiiBfcfTS**, r©Rf£tTJCg«r 5 
' : mmW5 8 : G C G G A ATT C G T AG T C G G AT AT C 

GTGATGAC, *5±U?3' 7"7-f^— : mm^r5 9 : TGGAAAG C 
TTGGCGCCGCCACAGTACGTTTGATC^ffl^fc, 

NFS 2CDCDRSr^tf 2^><D&fmm^£Sffl&&ttl>. Z L,X&&MSk\Z 
o^T^fEitLfcJ^i-^U ^LTitvbSrP f h z 1 c 1-1 [gBM# 
#5*3<J;TJ<6] fcit/Pf hz 1 cl-2 [ga?iJS^-7*5j;0«8] fclfr£ Ufc„ 
r^P,2oOE?IJtt, 9i-CDT5/®feg4 9©T5/«BW#JM!Sfciifrfc 
V\ Pfhzlcl-1 [E^J#^- 5*50:0 6] }*fiB4 9iCS e r - 
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*t?P f h z 1 c 1 - 2 [Ba?lJ#^-7*5 < ttJ ; 8] «^Cfig(rP r o S„ 

ta-7t>fXKRf(iSi4t5ft!&i:, MW^Bfl^P f h z h c 



2-3 \mm^r \ 3*3it/l 4] (16) fcoWCH:, 1 :Me t 

Va lLeuGlnThrGlnVa lPhel leSerLeuLeuLeu 



VlTKmi- •> y + frWM : l£?IJ#-5§ 6 0 : ATGGTGTTGCAG 
ACCCAGGTCTTCATTTCTCTGTTGCTCTGGATCTCTGGTGCCTAC, 

^^©-HraRHttJi^^Lfco ^««pr*B3f"jp thzui-i [bb?ij#^ 
5*5£u«6] (02) icovvrte, e c o r i ioitfE c o RVtroiift^ 

^J*U *LTPCRfc:J:t>*MELfc. r*l,e>©JFlE«*ee?!ISrpUC 

i gaaiss&s-^^-tfcffALfc. ^wtic ^^Kcfe^KefttJiut 

©^SSMcSrStrrix&ropUC i 9lMi^^-rti:jfAL, ^LTfc 
fe*»D»»AU-C*ofct KOfifHBilWMI^aEWRKfltScKJ: D [Man i 

a t i s e t a i . , ftKiUBSftt^s] m^m±^t^txm^^it 

o ^o-C^BT^JSSrmPjroiSa^^^-rtHfAUfcSt, 8 7»±l)t8 
Sr£JlT©|Ute0!l4}cB2it*ti5EL I S Afc^LTftttfiftfeKo^-CTy-fc-f L 
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^mmnmp f h z h c 2 - 3 [b?ij#* 1 3 *s ±t; 14] 6 ) & hxf 
i^ammsmp f h z 1 c 1 - 2 is&m^ns&xfa] zm%LTim-t% 

1 *3 i if 2 tia«©t> 1 1> fcOT^etttN s f 2 ©nrg««©:7 

AI7-^i N Pfhzhc2. 3 i:C0T5 y^CDHSSr*SL, LT&O 

T 5/iftf4 9(CjoV^T(4, ta-vNXFliPfhzhc2. 3©S 
e r CTOV^NFS 2 <D i (DftBtC^V^c T 5 7 ^Cfc 5 A 1 a }C 

bfc„ P f h z h c 2 . 3 COjfK-^ Xb a I tSXU E c o RVTfift 
^LtSera K^CDftb A l a £=i- K^-fS^ ? >^ KSEfcfc 

P f h z h c 2. 6 Lfc, 
i©-^**!^ Pfhzhc2. 3^j£*«K:o^TlE£iBgtL;fcJ:5fc:3& 

P f h z h c 2. 6fig(i: P f h z 1 c 1. legUoitfP f h z h 
c2. 6liiPfhzlcl. 2 6»b45ta- XKftftS:, *fL 
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(1) T5/B&f£g4 9<D&.maK\%_, CVR b<DffiKftmzb-oXmSX'h 

m%km<Dm $ hit c d r - t»#o % © t jt«-rs. 

W*.tf , S*T 5 J h (Rabat numberin 

g) , 5feHlffl$h5Ka b a t et a 1 . fcSIHtf ±) SJftSM* (ffc 

li^Lt«9 4tJ,5«MiCDRSS (Lys-i£ffl4) fcffiZfls 
#Sr"£tfft# (alternative) fi#Me^j^fe£ix5 0 X^£LS 

tttr#* i ^ 5 iSfrrottifcfcSs^-C tt, ^©ftS© % tti©757 Sfe&^tf 
l;©oiotM$Mftf/7^? K£\ iS*fnttX^«&a©;ffi$;h,;fcSi;# 

©e^o^-c^s-rs, 

(2) (5fe(C?lffl^h5Kabat je_t_ _§_J_. 



JO Cfot!t#g$n5CDR©4o<7)iifl©7k-A7-^7?yil: v #J 

ftitfWa <£ c d r -W.&fiiW-n h<Db JtifrtS „ 5 

( 3 ) M-Wl#:*5 ± U?X^&tJ C D R - «fc#t# ft © 7 W - A 7 - * it*? 
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mMW5 : EL I SATyt^f 
^•^Ka»j3J:lW»RE?J©»mB:, ^9^5 KDNASrfWCO S«l^)!-- 

f h z h c 2-3&J;tfP fhzlc 1 - 1 i-oV^T^$^TV^„ 1 OW 

o DNAfchyjXiKWflS&tfctc (TBS) (ftr^L,, ^LTDEAE-f^ 
b5>- (iMS4 0 0j/g/ml) /^nn^ (0. 1mm) 
T2 5-7y^3rt-eitm^*fc3-4 X 1 0 5 COCOSfflSai^JPL, 3 7 0 C"e 
4 B#M-f >^ a h L/C, 'J >iM8*ffc£tfc!k (PBS) «f»10%DMSO 

-e»tr i - 2 5>w v 3 y if itH-^ lt pbs ^<nm$mmmz'm^ 



U rtlih?^7i^fa>«l 2 O^g^HIIlKLfc ( 5 0 LT 

«*©Jftfls 1-fc*>t>** 9tf*:fcJ:tft a—v-Jv X KJfi#©8r#*ffl4& 

Lfco «*t(*cKoV^T2 0 0iig«)fill^ , 5^5 K3a±U«2 0 0 j« g <Dgi77 
KDNA^ttffiU, -a-ff 2. 5X1 0 7 »COS«£r F7>^7i^ h 
Lfco EHJlUfc#ift (3 0 B*5£^5 0 B) ^t>^, FjlELISA^f 
fflUrStflc^KoV^OTytr^ftffofc. 7^y (Ami con) 

6 2 5mg/mli-e«ftU„ rft P>©ai«m«-Srffiffl LT, I S I *S±lM 
L SDA7yt>f «r^3*!£**nttlt«£fTo;fc„ 

#W#££r, fifcDEL I SA«Hf(cj;i9SiJS-r5„ T-f 9 v$<< 9—-?\s— Y 
fc, 4°CTf::*3^'-r-«U p:n/H3fc0O. l/ig®t^-tHgG (F e 
#SW) irtft [S i gmatt, St. Louis, MO] y^-T5 0 
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PBS (pH7. 5) h7^7i^ h#&$tr&V3Lfrfrtb<D5 

ft-t=¥K-t h I gGfi# [B i oRa dtt, R i c hmo n d, CA] ? 
^/W3fc<9 50jiLOl/l 0 0 0«StLTSitllt5„ 



U -?rLTPB S-t?Sfeif-tS„ 100/il®2, 2' -Tv'y-v' [3-if;P 

-^;v*yi-<yXf7/!iy (6) ] %&<}^Mz.mto1rz> 0 mmz&^xi 

mmRfc%ftt>ltfc 0 ^0t4 0 5 n m^te ft 9SteL 
KSttt®, P. 7r/>^VVAO!Rtt^SM*:geft^©ie^ffi«rEL I SAti 
liBS-i <3*££ft5 0. lngfflR32tet32T^-f^y^Lf;„ PB 

ST-offiM, h7^7x^ M*£^>&^/v^ibcD5 o ^ 1 ©»3l«fii&S: 

S-tM gGSifr [Bi oRadft, Richmond, CA] <7^^ 
fcfl 5/z 0LW1/1 0 0 0*R«fcUT«aPi-5. b*SJftK» 

^ximffly y^^—h-tz. ^©m#^^^(c$-ar x ^LTPBs-egfc 

#-t"5 0 100^102, 2' -7vJ;-^ 

T'/yy (6) ] Sr^/uSfc^fcRJP-tS. SSI-SSV^t: 1 l*IIBS*ftfrt>* 

^«w^s(- j; 9 , p f h z h c 2 - zmmmmmttm^tcu. m\&om± 

BPfhzhc 2-6«^*^^^^IIJi0iJ4(Obr,-^^XKfe^:#:^'OV^ 
[H. Dersimonian _e__^ a 1 . , J. Immu 
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nol. , 1 3 9 : 2496-2501 (1987)] fcit^igil [K o 1 b e 
c k _e_^ aj_. , Nu c 1 . Acids. Res. t 1 3 : 6 5 15-65 
2 9 (1 9 8 5) ] KloV^TjWiSnfct h3F3MI«JiH:3e«}©T!?^NSF2 
nT^7U-A!7-^*5j;U!CDRffi*Sr^, Wl-fi, WSMS^N F S 2 W 
:/!) K-^a>k5tf#£;ftfc^?*Sft©RNA©PCRfc,£ 9St#£tu ^LT 
t b I gGiStfto^^EflSW**? ^^^^©Mti^fiScU L 

i © * * 7 ism*^©^ ^ *$kw(d h<D t mKMicmmte%&£wm 1 1-5 

IiM7-I S ITyt^f 

5M*SAE*r?t/ (Inhibition of Sporozoit 
e Invasion assay) ^r,M. R. Hollingdale 
_t_ _aj_. , J . I mmu n o 1 . , 1 3 2 : 909-913 ( 1 9 8 4 ) \£$3 
V^rfB«$^5i9{-^*Lfc 0 Z<D I S I T-y-fe^fi^Tii, t Hflfi©^ 
D-WWHiattHe pG2-Al 6 2 £rfS ffi*T% MEMfcitM 0% 

©^^iSjiLft^© 1 %C0 2 #7*#A<-fr-hT-it?*£-ttfc 0 #ufcfif t L< fi 



&3 7 C CW3^T2. 5^fM-f VdroL^— f- U PESTJtt?, ^LT^/ 
i 19 4 o OftT-etfM-rSo I s IB, *f!B #KM©) trt#£:Jt*E 
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LfcJgSaWftS. ^bnSitB:^— fe^h&^ft-CfeO, ^LT^&fi 
2-3 EI4>03aSC LfcT y -fe-f ©^fi^feS. 





20 


_li 


2_ 




2 . 0 


1 . 0 


0 ■ 1 




99 


98. 


.5 


9S 


88 


S3 


50 


PfKzhc2-3/lcl-l 


92 


75, 


.5 




60 






PfHzhc2~3/lcl-2 


85 


80. 


.0 




0 






PfHzhc2-6/lcl-l 




90. 


.0 


75 




53 


0 


PfHzhc2-6/lcl-2 




87. 


.0 


65 




30 


0 



SEffl £ BUSH'S » ©fr S $ H 5 WIS%H-r-fo S„ #fPJ©,»/&t)*3 i t>^?£lc 



( 1 ) -mm : 
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( i ) ffiIS# :SmithKline Beechan, Corporati 
o n 

U. S. Government, Secretary of 

the Navy 

U. S. Government, Secretary of 
the Army 

(i i) wm&m-: t v\^n^mwM\m-r^m^^¥s^-r^t^<D 

( i i i ) mm ■ e i 
(i v) m$%m% ■ 

(A) 5sT5fe : H o w s o n and Howson 

(B) : Box 457, 321 Norristown Road 

(C) rtf:Spring House 

(D) ffl : PA 

(E) B : USA 

(F) : 1 9 4 7 7 

(v) ^yt^-f-mm^mMm: 

(A) ^f^A^Dyt'-f^i' 

(B) 3>tW-: IBM PC compatible 

(C) $k^s7s7-J± : PC-DOS/MS-DOS 



(D) yy hV^T- :Patenln Release #1.0, Ve 
r s i o n #1.25 

(v i) mmmmf-t : 

(A) (±1II##: 

(B) 8ffiB : 

(C) #f| : 

(v i i) sirnvmrn-T-* -. 

(A) BI#^:US 0 7/9 4 1, 6 5 4 
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(B) jjHtfl 0:1 9 9 2^98 9 H 
(v i i i) #a±/^3SA'[f« : 
(AlK^iBak.Mary E. 

(B) : 3 1, 2 15 

(C) : SEC P50107 
(x i ) f^ny5a^->gy|fi : 

(A) : (215) 540-9200 

(B) Tl/7ry^: (2 1 5) 5 4 0-5 8 1 8 
(2) ia^JS^l^O^TWtf* : 

( i ) mi<Dwm : 

(A) m\\<D&iS : 1 6 4 

(B) ga?lJ»M 

(D) h7Kn-^-:*S!jS 

(i o m^mm-mum 
(x o sb^ij : mm^ri ■ 
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Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn 
15 10 15 

Pro Asn Ala Asn Pro Asn -Ala Asn Pro Asn Ala Asn Pro Asn Ala 
20 25 30 

Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn 

35 40 45 

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro 
50 55 60 

Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn 



Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala 
80 85 90 

Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn 
95 100 105 

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro 
110 115 120 

Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn 
125 130 135 

Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn val 
140 145 150 

Asd Pro Asn Val Asp Pro Asn Val Asn Pro Asn Vai Asn Pro 
155 160 

(2) SM9^r2Ko^X<rmm: 

( i ) rntww® : 

(A) iB?[J©ft£ : 1 6 3 

(b) mwm -.r^/m 

(D) h#n^-:*a|jg 

( i i ) mwmm •. m&s 
(x i) sa^ij : m$m^2 : 
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Met Asr> Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro 

1*5 10 15 

Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn 

20 25 30 

?ro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala 

35 40 45 

Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn 

50 55 60 

Ala Asn Pro Asn Val Asp Pro Asn Ala Asn Pro Asn Ala Asn Pro 



Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn 
SO 85 90 

Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala 
95 100 105 

Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn 
110 115 120 

Ala Asn Pro Asn Ala Asn Pro Asn Val Asa Pro Leu Arg Arg Thr 
125 130 135 

His Arg C-ly Arg His His Arg Arg His Arg Cys Gly Cys Trp Arg 
140 145 150 

Leu Tyr Arg Arg His His Arg Trp Gly Arg Ser Gly Ser 
155 160 

(2) SM9^r3Ko^X<rmm: 

( i ) rntww® : 

(A) SE?lJcDfi$ : 3 3 9 

(b) mwm ■. mm. 

(C) : =L*& 

(D) b#PS>-:5fy£ 

( i i ) mmmm ^/adna (ix) mwim ■■ 

(A) %ft/m-%r : CDS 

(B) #ft{4B : 1. . 3 3 9 
(x i) ffifll : E?i|##3 : 
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GAT ATT CAG CTG ACC CAG TCT CCA TCC TCC CTA GCT GTG TCA 4 2 

Asp lie Gin Leu Thr Gin Ser Pro Ser Ser Leu Ale Val Ser 
1 5 10 

GT^ C-C-A GAG AAG GTT ACT ATG AGC TGC AAG TCC AGT CAG AGC 3 4 

Val C-ly Glu Lvs Val Thr Met Ser cys Lys Ser Ser Gin Ser 
15 20 25 

C tt TTA TAT AGT AGC AAT CAA AAG AAT TAC TTG GCCTGG TAC 12 6 

Leu Leu Tyr Ser Ser Asn Gin Lys Asn Tyr Leu Ala Trp Tyr 
30 35 40 

CAG CAG AAA CCA GGG CAG TCT CCT AAA CTC- CTG ATT TAC TGG 168 

Gin Gin Lys Pro Gly Gin Ser Pro Lys Leu Leu lie Tyr Trp 
45 50 55 

GCA TCC ACT AGG GAA TCT GGG GTC CCT GAT CGC TTC ACA GGC 210 

Ala Ser Thr Arg Glu Ser C-lv Val Pro Asp Arg Phe Thr Gly 
60 65 70 

AGA GGA TCC GC-G ACA GAT TTC ACT CTC ACC ATC AGC AGT GTG 252 

Arg Gly Ser Gly Thr Asn Phe Thr Leu Thr lie Ser Ser Val 
75 80 

AAG GCT GAA GAC CTG GCA GTT TAT TAC TGT CAG CAA TAT TAT 294 

Lys Ala Glu Asp Leu Ala Val Tyr Tyr Cys Gin Gin Tyr Tyr 



AGC TAT CCT CGG ACG TTC GGT GGA GGG ACC AAG CTG GAG ATC 33 6 

Ser Tyr Pro Arg Thr Phe Gly Gly Gly Thr Lys Leu Glu lie 
100 105 110 

AAA 339 
Lys 

(2) ffi?!l#*4teoVvr©flr* : 

( i ) mw<Dwm ■■ 

(A) ffi#|rog$ : 1 1 3 

(B) :75/» 
(D) t«#nS^-:Eg(:R 

(i i) mkoum-.m&w 
( x i) mi-, ■. 
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Asp lie Gin Leu Tiir Gin Ser Pro Ser Ser Leu Ala Val Ser Val 
15 10 15 



Gly Glu Lys Val Thr Met Ser Cys Lys Ser Ser Gin Ser Leu Leu 

2 0 2 5 3 0 

Tyr Ser Ser Asn Gin Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lvs 

3 5 4 D 4 5 

Pro Gly Gin Ser Pro Lys Leu Leu He Tyr Trp Ala Ser Thr Arg 
50 55 60 

Glu Ser Gly Val Pro Asp Arg Phe Thr Gly Arg Gly Ser Gly Thr 
65 70 . 75 

Asp Phe Thr Leu Thr He Ser Ser Val Lys Ala Glu Asp Leu Ala 
80 S5 90 

Val Tyr Tvr cvs Gin Gin Tyr Tyr Ser Tvr Pro Arg Thr Phe Ely 
95 100 105 

Gly Gly Thr Lvs Leu Glu He Lys 
110 

(2) E?Jff#5fcovvc©tM|h 

( i ) mww& : 

(A) Um<D%£ -339 

(b) mwm ■. mm 

(D) h#PS>-:*j£ 

(i o t&wwm-. y/ADNA 
(i x) mwmm ■. 

(A) £#/«3*: CDS 

(B) #ftfiB : 1 . . 3 3 9 
(x i) IBM : i3MSt5 : 
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GAT ATC GTG ATG ACC CAG TCT CCA GAC TCG CTA GCT GTG TCT 
Asp lie Val Met Thr Gin Ser Pro Asp Ser Leu Ala Val Ser 



CTG GGC GAG AGG GCC ACC ATC AAC TGC AAG AGC TCT CAG AGC 
Leu Gly Glu Arg Ala Thr lie Asn Cys Lys Ser Ser Gin Ser 



CTT TTA TAC TCG AGC AAT CAA AAG AAT TAC TTG GCC TGG TAT 
Leu Leu Tyr Ser Ser Asn Gin Lys Asn Tyr Leu Ala Trp Tyr 



CAG CAG AAA CCC GGG CAG TCT CCT AAG TTG CTC ATT TAC TGG 

Gin Gin Lys Pro Gly Gin Ser Pro Lys Leu Leu lie Tyr TrD 

45 50 55 

GCC- TCA ACT AGG GAA TCT GGG GTA CCT GAC CGA TTC AGT GGC 

Ala Ser Thr Arg Glu Ser Gly Val Pro Asp Arg Phe Ser Gly 



AGC GGG TCT GGG ACA GAT TTC ACT CTC ACC ATC AGC AGC CTG 
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser Ser Leu 



CAG GCT GAA GAT GTG GCA GTA TAC TAC TGT CAG CAA TAT TAT 
Gin Ala Glu Asp Val Ala Val Tyr Tyr Cys Gin Gin Tyr Tyr 



AGC TAT CCG CGG ACG TTC GGC GGA GGG ACC AAG GTG GAG ATC 
Ser Tyr Pro Arg Thr Phe Gly Gly Gly Thr Lys Val Glu He 
100 105 110 



(2) E?!#-§-6fcoVvr©1t*: 

( i ) ssM^mm : 

(A) ffi#[rog$ : 1 1 3 

(b) smem ■■ r 5 /m 

(D) bJjfP-;?-: 

(i i) mm<Dmm: sen 
(x i) mi-. mm%6 ■■ 
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Asp lie Val Met Thr Gin Ser Pro Asp Ser Leu Ala Val Ssr Leu 

1 5 10 - 15 

Gly Glu Arg Ala Thr He Asn Cys Lys Ser Ser Gin Ser Leu Leu 

20 25 30 

Tyr Ser Ser Asn Gin Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys 



35 



40 



Pro Gly Gin Ser Pro Lys Leu Leu He Tyr Trp Ala Ser Thr Arg 
50 55 60 

Glu Ser Gly Val Pro Asn Arg Phe Ser Gly Ser Gly Ser Gly Thr 
65 7 0 7 5 

Asp Phe Thr Leu Thr He Ser Ser Leu Gin Ala Glu Asp Val Ala 
ao 8 5 90 

Val Tyr Tyr Cvs Gin Gin Tyr Tyr Ser Tyr Pro Arg Thr Phe Gly 
95 100 " 105 

Gly Gly Thr Lys Val Glu He Lys 
110 

(2) E?Jff#7K:ot,vC0>1tfft : 

( i ) mwmw : 

(A) Um<D%£ : 3 3 9 

(b) mwm ■. mm 



y/ADNA 



(D) h#P$>- 

( i i ) tiwiomm 

( i x) Sftloftft 

(a) 

(B) #ftf4B : 1. . 3 3 
(x i) IBM : IBMS^-7 : 
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GAT ATC GTG ATG ACC CAG TCT CCA GAC TCG CTA GCT C-TG TCT 
Asp He Val Met Thr Girt Ser Pro Asp Ser Leu Ala Val Ser 



CTG GGC GAG AGG GCC ACC ATC AAC TGC AAG AGC TCT CAG AGC 
Leu Gly Glu Arg Ala Thr lie Asn Cys Lys Ser Ser Gin Ser 



CTT'TTA TAC TCG AGC AAT CAA AAG AAT TAC TTG GCC TGG TAT 
Leu Leu Tyr Ser Ser Asn Gin Lys Asn Tyr Leu Ala Trp Tyr 



CAG CAG AAA CCC GGG CAG CCT CCT AAG TTG CTC ATT TAC TGG 
Gin Gin Lys Pro Gly Gin Pro Pro Lys Leu Leu lie Tyr Trp 
45 50 55 

GCG TCG ACT AGG GAA TCT GGG GTA CCT GAC CGA TTC AGT GGC 
Ala Ser Thr Arg Glu Ser Gly Val Pro Asp Arg Phe Ser Gly 
60 65 70 

AGC GGG TCT GGG ACA GAT TTC ACT CTC ACC ATC AGC AGC CTG 
Ser Gly Ser Glv Thr Aso Phe Thr Leu Thr He Ser Ser Leu 
75 30 

CAG GCT GAA GAT GTG GCA GTA TAC TAC TGT CAG CAA TAT TAT 
Gin Ala Glu Asp Val Ala Val Tyr Tyr cys Gin Gin Tyr Tyr 
85 go 95 

AGC TAT CCG CGG ACC- TTC GGC GGA GGG ACC AAG GTG GAG ATC 
Ser Tyr Pro Arg Thr Phe Glv Glv Glv Thr Lys Val Glu He 
100 105 110 

AAA 
Lys 



(2) E?!#-§-8l::oVvr©flHS: 

( i ) mw<Dwm : 

(A) SBMcDg£ : 1 1 3 

(b) smem : t?/s 

(D) bJjfP-;?-: 

(i i) mm<Dmm: sen 
(x i) mi-, mrn^s ■. 
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Asp lie Val Met Thr Gin Ser Pro Aso Ser Leu Ala Val Ser Leu 

"l 5 10 15 

Gly Glu Arg Ala Thr lie Asn Cys Lys Ser Ser Gin Ser Leu Leu 

20 25 30 

Tyr Ser Ser Asn Gin Lvs Asn Tyr Leu Ala Trp Tyr Gin Gin Lys 

35 " ' 40 45 

Pro Gly Gin Pro Pro Lys Leu Leu lie Tyr Trp Ala Ser Thr Arg 

50 55 60 

Glu Ser Gly Val Pro Asd Arg Phe Ser Gly Ser Gly Ser Gly Thr 

65 70 75 

Asp Phe Thr Leu Thr lie Ser Ser Leu Gin Ala Glu Asp Val Ala 

80 85 90 

Val Tyr Tyr Cys Gin Gin Tyr Tyr Ser Tyr Pro Arg Thr Phe Gly 

95 " 100 105 

Gly Gly Thr Lys Val Glu lie Lys 
110 



(2) E?U#^9iCO^TWftffi : 

( i ) mwmw : 

(A) : 3 5 4 

(b) : mm 

(c) irof : 

(D) h#PS*-:*S 
(i i) tiH&KDUm: y/ADNA 

(i x) mwmm ■. 

(A) £#/«3*: CDS 

(B) #ftfiB : 1 . . 3 5 4 

(x i) ihm : iaustg : 



CTC GAG TCT GGG GGA GGC TTA GTG AAG CCT GGA GGG TCC CTG 4 2 

Leu Glu Ser C-ly Gly Gly Leu Val Lys Pro Gly Gly Ser Leu 
15 10 

AAA ATC TCC TGC GCA GCC TCT GGA TTC ACT TTC AGT AGC TAT 84 

Lys lie Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 
15 2 0 2 5 



GCC ATG TCT TGG GTT CGC CAG TCT CCA GAG AAG AGG CTC- GAG 12 5 

Ala Met Ser Trp Val Arg Gin Ser Pre Glu Lys Arg Leu Glu 
30 35 40 

TGG GTC GCA GAA ATT AGT GAT GGT GGT AGT TAC ACC TAC TAT 163 

Trp Val Ala Glu lie Ser Asp Gly Gly Ser Tyr Thr Tyr Tyr 
45 50 55 



CCA GAC ACT GTG ACG GGC CGA TTC ACC ATC TCC AGA GAC AAT 

Pro Asp Thr Val Thr Gly Arg Phe Thr He Ser Arg Aso Asn 

60 65 70 

GCC AAG AAC ACC CTA TAC CTG GAA ATC AGC AGT CTG AGG TCT 

Ala Lys Asn Thr Leu Tyr Leu Glu Met Ser Ser Leu Arg Ser 



GAG GAC ACG GCC A.TG TAT TAC TGT GCA AGC CTC ATC TAC TAT 2 94 

Glu Asp Thr Ala Met Tyr Tyr cys Ala Ser Leu He Tyr Tyr 
85 90 95 



GGT TAC GAC GGG TAT GCT ATG GAC TAC TGG GGT CAA GGA ACC 336 
Gly Tyr Asp Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 
100 105 " 110 



TCA GTC ACC GTC TCC TCA 
Ser Val Thr Val ser Ser 
115 

(2) SB^tJS^-l OtC-o^TWfffS : 

( i ) mm<Dwm : 

(A) mm<DM£ : 1 1 8 

(B) mP!<Dm : 75 /i 
(D) bJjfP-;?-: 

(i i) mm<Dmm: sen 

(x i) mi : BBM#^l 0 : 



Leu Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Gly Ser Leu Lys 

15 10 15 

lie Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr Ale Met 

20 25 30 

Ser Trp Val Arg Gin Ser Pro Glu Lvs Arc Leu Glu Tra Val Ala 

35 40 45 

Glu lie Ser Asp Gly Gly Ser Tyr Thr Tyr Tyr Pro Asp Thr Val 

50 " 55 60 

Thr Gly Arc Phe Thr lie Ser Arg Asp Asn Ala Lys Asn Thr Leu 

65 70 75 

Tyr Leu Glu Met Ser Ser Leu Arg Ser Glu Asp Thr Ale Met Tyr 

SO 85 90 

Tyr Cys Ala Ser Leu lie Tyr Tyr' Gly Tyr Asp Gly Tyr Ala Met 

95 100 105 

Asp Tyr Trp Gly Gin Glv Thr Ser Val Thr Val Ser Ser 
110 115 



(2) mm^i ncov^coftfg : 
( i ) mww& : 

(A) Um<D%£ : 3 8 9 

(b) mwm ■. mm 

(c) irof : -*m 

(D) h#PS*-:*S 
(i i) tiH&KDUm: y/ADNA 

(i x) mwmm ■. 

(A) £#/«3*: CDS 

(B) #ftfiB : 1 . . 3 6 6 
(x i) IBM : iWStl 1 : 
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GAG GTG CAG CTC- CTC GAG TCT GGG GGA GGC TTG GTA CAG CCT 
C-lu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Ve.1 Gin Pro 



GGG GGG TCC CTG AGA CTC TCC TGT GCA GCT AGC GGA TIC ACC 
Gly Gly Sar Lsu Arg Leu Ser Cys Ala Ala ser Gly ?he Thr 



TTT AGC AGC TAT GCC ATG AGC TGG GTC CGC CAG GCT' CCA GGG 
Phe Ser Ser Tyr Ala Met Ser Trp Val Arg Gin Ala Pro Gly 



AAA GGT CTA GAG TGG GTC TCA GAA ATT AGT GAT GGT C-C-T AC-T 
Lys Gly Leu Glu Trp Val Ser Glu He Ser Asp Gly Gly Ser 



TAC ACC TAC TAT CCA GAC ACT GTG ACG GGC CGC- TTC ACG ATA 
Tyr Thr Tyr Tyr Pro Asp Thr Val Thr Gly Arg Phe Thr He 



TCC AGA GAC AAT TCC AAG AAC ACG CTG TAT CTG CAA ATG AAC 
Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gin Met Asn 



AGC CTG AC-A GCC GAG GAC ACT GCA GTA TAT TAC TGT C-CG AAA 
Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Lys 



CTC ATC TAC TAT GGT TAC GAC GGG TAT GCT ATG GAC TAC TGG 
Leu lie Tyr Tyr Gly Tyr Asp Gly Tyr Ala Met Asp Tyr Trp 
100 105 110 

GGC CAG GGT ACC CTG GTC ACC GTG AGC TCA GCTAGTACCA 
Gly Gin Gly Thr Leu Val Thr Val Ser Ser - 

115 120 



AGGGCCCAAG CTT 



(2) mm^l 2(CO^T»1»fg : 

( i ) mmomk ■ 

(A) mil<D^^ : 1 2 2 

(b) mnvm -.r^/m 

(D) b^P^- : ititt*; 

(i i) mn<rmm:mm 
( x i ) mm : mm^ 1 2 : 
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Glu Val Gin Leu Lau Glu Sar Gly Gly Gly Leu Val Gin Pro Gly 
1 5 10 15 

Glv Ser Lau Arg Lau Sar Cys Ala Ala Ser Gly Phe Thr Phe Ser 

2 0 25 3 0 

Ser Tyr Ala Met Ser Trp Val Arg Gin Ala Pro Gly Lvs Glv Leu 

3 5 4 0 4 5 

Glu Trp Val Ser Glu lie Ser Asp Gly Gly Ser Tyr Thr Tyr Tyr 
50 55 60 

Pro Asp Thr Val Thr Gly Arg Phe Thr lie Ser Arg Asp Asn Ser 



Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp 
8 0 85 9 0 

Thr Ala Val Tyr Tyr Cys Ala Lys Leu lie Tyr Tyr C-ly Tyr Asd 
95 100 " 105 

Gly Tyr Ala Met Asp Tyr Trp C-ly Gin Gly Thr Leu Val Thr Val 
110 115 120 



(2) mmm*i s^-o^x^mm-. 
(i) mwowm: 

(A) |HMcOft§ : 3 8 9 

(b) mwm ■. mm 
(o mom -*m 

(D) htfv*J—:ft£. 

(i i) m^wm-. jvadna 

(i x) I^IJ<D#® : 

(A) %m/nm- : CDS 

(B) fffefSB : 1 . . 3 6 6 
( x i ) U&S : 1 3 : 



GAG GTG CAG CTG CTC GAG TCT GGG GGA GGC TTG GTA 
C-lu Val Gin Leu Leu Gla Ser Glv Gly Glv Leu Val 
1 5 '16 



CAG CCT 
Gin Pro 



42 



GGG GGG TCC CTG AGA CTC TCC TGT GCA GCT AGC GC-A TTC ACC 3 4 

Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Glv ?he Thr 
15 " 20 25 



TTT AGC AGC TAT GCC ATG AGC TGG GTC CGC CAG GCT CCA GGG 
Phe ser Ser Tyr Ala Met Ser Trp Val Arg Gin Ala Pro Gly 



AAA GGT CTA GAG TGG GTC TCA GAA ATT AGT GAT GGT GGT AC-T 
Lys Gly Leu Glu Trp Val Ser Glu lie Ser Asp Gly Gly Ser 



TAG ACC TAC TAT CCA GAC ACT GTG ACG GGC CGG TTC ACG ATA 
Tyr Thr Tyr Tyr Pro Asp Thr Val Thr Gly Arg Phe Thr lie 



TCC AGA GAC AAT TCC AAG AAC ACG CTG TAT CTG CAA ATG AAC 
Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gin Met Asn 



AGC CTG AGA GCC GAG GAC ACT GCA GTG TAT TAC TGT GCA TCT 
Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Ser 



CTC ATC TAC TAT GGT TAC GAC GGG TAT GCT ATG GAC TAC TGG 
Leu lie Tyr Tyr Gly Tyr Asp Gly Tyr Ala Met Asp Tyr Trp 
100 * 105 lib 

GGC CAA GGT ACC CTG GTC ACC GTG AGC TCA GCTAGTACCA 
Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
115 120 

AGGGCCCAAG CTT 

( 2 ) BMtt 1 4 (CO^TWff m : 

( i ) mm<D®m ■. 

(A) niM<D&£ : 1 2 2 

(b) mnvm -.r^/m 

(D) b^P^- : ititt*; 

(i i) mn<rmm:mm 
( x i ) mm : mm^ 1 4 : 



GIu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro Gly 

15 10 15 

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser C-ly Phe Thr Phe Ser 

20 25 30 

Ser Tyr Ala Met Ser Trp Val Arg Gin Ala Pro Gly Lvs Gly Leu 

35 40 ' 45 

Glu Trp Val Ser Glu lie Ser Asp Gly Gly Ser Tyr Thr Tyr Tyr 

50 55 60 

Pro Asp Thr Val Thr Gly Arg Phe Thr He Ser Arg Asp Asn Ser 

65 70 ~ ' 75 

Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp 

80 35 go 

Thr Ala Val Tyr Tyr Cys Ala Ser Leu He Tyr Tyr Gly Tyr Asp 

95 1D0 ' 105 

Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr Val 

lib 115 120 

Ser Ser 



(2) mm^i 5^co^^T©^f# = 
(i) mwmm- 

(a) fmn&Z ■■ i 5 

(b) &m<r>m : mm 
(o mom -*m 

(D) htfv*J—:ft£. 
(i i) ia?ljwa«: 
(x i) £ft| : mm^rl 5 : 



AGCTATGCCA TGAGC 

(2) mm^-i 6 fco^-cwfi?« : 
( i ) m^<Dwm ■■ 

(A) ga?lj©*£ : 5 

(b) nm<Dm :7?yt 

(D) h#PS^-:*Jg 

(i i) mwmm-.m&w 

( x i ) mi: IBM## 1 6 : 
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Ser Tyr Ala Met Ser 



(2) mm^l 7 MoV^cDfffR : 
( i ) SBM©#m : 
(A) SBM©S$ : 5 1 

(b) minm-.im 
(o mum ■ 

(D) 



(i i) BB?[J©S* : fJ ADNA 
(x i) BB^IJ : BB?lJ#^l 7 : 



GAAATTAGTG ATGGTGGTAG TTACACCTAC TATCCAGACA CTGTGACGGG C 

(2) 8{£OV^CDff$g : 

( i ) mmm'& : 

(A) ga?lj©Jt£ : 1 7 

(B) :T5;t 
(D) b^P^-:*^ 

(i i) mm<nmm:m&K 

( x i ) SH^tJ : IH?IJ## 1 8 : 



Glu He Ser Asp Gly Gly Ser Tvr Thr Tyr Tvr Pro Asd Thr 
1 5 10 

Val Thr Gly 
15 



(2) ga?lj#-^l 9fCOV^cDftS : 
( i ) BB^J©#m : 
(A) SB?IJ©S$ : 3 9 

(b) mwm-.im 

(C) : =L*m 

(D) 



( i i ) nm^mm. ■. y j adna 

( x i ) mi: IBM#^ 1 9 : 



CTCATCTACT ATGGTTACGA CGGGTATGCT AT GG ACT AC 
(2) E?!#t2 0to^TOM: 
( i ) IBM©#® : 



(A) |H?[Jcog$ : 1 3 

(B) SBMcDM :7?yS 
(D) b#PS?-:*£ 

(i i) saM©a«:se« 

(x i) IBM : iBM#^2 0 : 



Leu lie Tvr Tvr Glv Tyr Asa Glv Tyr Ala Met Asp Tvr 
1 5 10 

(2) SH?tJ#-§-2 llC-o^tCiti: 

(i) mwmm: 

(A) |H?UcOft§ : 5 1 

(B) gB?[J©M : ££g? 

(o mom : 

(D) htfv*J—:ft£. 

(i i) m^mm-. ^adna 

(x i) £ft| |S?lJ#^-2 1 : 



AAGAGCTCTC AGAGCCTTTT ATACTCGAGC AATCAAAAGA ATTACTTGGC C 51 
(2) ffi^J#-5§-2 2KoVvrwfi?« : 

( i ) g2?U©#|f : 

(A) IB^IJ©*^ : 1 7 

(B) |B?IJ©M :7?yf 
(D) 

(i i) iH^j»as:seff 

(x i) mi: B*J##2 2 : 
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Lys Ser Ser Gin Ser Leu Leu Tyr Ser Ser Asn Gin Lys Asn 
1 5 ' IQ 



Tyr Leu Ala 



(2) ffi^I#-S§-2 3KoVvr©fiH8 : 

( i ) mw<Dmm ■ 

(A) gB£lJ»ft£ : 2 1 

(b) mivm : mm 

(C) 
(D) 

( i i ) m^mm ■. ^vadna 

(x i) IBM : BB^#^-2 3 : 



TGGGCGTCAA CTAGGGAATC T 21 
(2) E?Itt2 4Ko^Tffltfi : 
(i) BBMO#m: 
(A) |HM^*S : 7 

(b) mmom -. 75 / « 

(D) hJKnv 5 -:*^ 
( i i ) IH?Uoa« : m&K 

(x i) ia?ij : 4 ■. 



Trp Ala Ser Thr Arg Glu Ser 
1 5 

(2) ffi^J##2 5KoVvrwfi?« : 

( i ) m^<Dwm ■■ 

(A) |B?IJ©*^ : 2 7 

(b) : mm 

(C) : 



(D) 
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( i i ) ga?lJ©«§C : y/ADNA 
(x i) mi: IHM##2 5 : 



CAGCAATATT ATAGCTATCC GCGGACG 
(2) SE£IJ##2 6fco^T©fim : 
( i ) K?J©## : 
(A) gB£iJ©ft£ : 9 

(b) smom ■■ (d) f^j? 

(i i) gBM©«* : 

(x i) mi : SBM#^2 6 : 



Gin Gin Tyr Tyr Sar Tyr Pro Arg Thr 



(2) ffi?U#-i§-2 7\d^X(D\m : 

( i ) mmwm ■. 

(A) iEM©JI£ : 6 

(b) tmom :T^;t 

(D) 

(i i) sa^joa* ses 

(x i) IBM : EJiJ##2 7 : 



Pro Asn Ala Asn 



(2) SB^J#-§- 2 8 fcoV^T ©If #: 

( i ) rnn<D®® : 



(A) SB?lJ©S£ : 3 2 

(b) sb?ij©m : mm 

(C) : -#«H 

(D) htfP^-:*^ 

( i i ) : y/ADNA 

( x i ) : m&m% 2 s : 
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CCAGATGTAA GCTTCAGCTG ACCCAGTCTC CA 

(2) ffi^I#^2 9KoVvt©fi?# : 

( i ) mw<Dmm ■ 

(A) gfl?IJ©*£ : 4 7 

(B) ffi?IJ©3! :g& 
(C) 

(D) h>KnS*-:*}g 
(i i) i?l|OSI:^'MDNA 
(x i) SH^IJ : i«t2 9 : 



CATCTAGATG GCC-CCGCCAC AGTACGTTTG ATCTCCAC-CT TC-GTCCC 
(2) EJI#t3 0to^Tffltfi : 
( i ) E?l©#« : 
(A) IHMcOft^ : 3 0 

(b) ihm com : mm 

(c) m<Dlk : 

(D) 

(i i) gHMWSH : >fJ ADNA 
(x i) mi : IS?lJ#^3 0 : 



GGGGTACCAG GTCCARCTKC TCGAGTCWGG 
(2) SB^J#-§-3 llro^Tfflffif : 

( i ) saM©#m : 

(A) gBM©;6£ : 4 7 

(B) BBM©S! : Sit 

(C) g®& : -#* 

(D) b#PS>-:5fyg 

(i i) sa?ij»a*: y^DNA 

(x i) SE^IJ : ffi^J#^3 1 : 



GCCTGCAGCT AGCTGAGGAG ACGGTGACCG TGGTCCCTTG GCCCCAG 



(2) ffi?l#-s§-3 2irovvc©fiNB: 

( i ) mwmm ■. 

(A) gB£lJ®ft£ : 1 5 

(b) m\\om : mm 

(C) 
(D) 

( i i ) SBM»aH : y /ADNA 

(x i) IBM : BBM#^3 2 : 



AGCTATGCCA TGTCT 

(2) @B^J#-^3 3t-ot^T©tfN§ : 
( i ) E?U©#® : 

(A) gH?U CO* ^ : 5 

(B) ffifllroS :75yt 
(D) F«p^:K 



(i o mmvmm ses 

(x i) ia?lJ:gB?ii#^-3 3 : 



Ser Tyr Ala Met Ssr 
1 5 

(2) IE?[J#-§-3 4 }£O^-C0>|## : 
( i ) gE^J«#m : 
(A) SB^IJ©*^ : 5 1 

(b) mnvm ■. mm 
(o m<vm : 

(D) 

(i i) m\<DWm: y/ADNA 
(x i) : iaMH-^-3 4 : 



AAGTCCAGTC AGAGCCTTTT ATATAGTAGC AATCAAAAGA ATTACTTGGC C 
(2) B^I#*3 5|IoV^Offif«: 
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( i ) mmovm ■ 

(A) gBM®it£ : 1 7 

(B) :T5/i 
(D) 

(i i) mwmm-.m&s 

(x i) SBM : SBM#^3 5 : 



Lys Ser Ser Gin Ser Leu Leu Tyr Ser Ser Asn Gin Lys As 
1 5 10 

Tyr Leu Ala 
15 



(2) EMS*3 6to^t©M : 
( i ) E?l©#« : 
(A) SB?tJ©^$ : 2 1 

(b) ibm com : mm 

(C) «®& : Z#m 

(D) b#PS?-:*£ 

(i i) BEM^SH : y/ADNA 
(x i) IBM : ISM#^3 6 : 



TGC-GCATCCA CTAGGGAATC T 

(2) IM#f3 7lCOV^Ofl!ff : 

( i ) s&wom ■ 

(A) niM<D£:£ : 7 

(b) mnvrn -.r^ym 

(D) 

(i i) mn<rmm:mm 

(x i) SHM : E?J#-§-3 7 : 



Trp Ala Ser Thr Arg Glu Ser 



(2) 8(COV^T©ff# : 
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( i ) mmovm ■ 

(A) gB£lJ®ft£ : 2 7 

(b) mwm : mm 
(C) m<o* : 

(D) 



(i i) m^MWi: 

(x i) IBM : SBM#-^3 8. 



CAGCAATATT ATAGCTATCC TCGGACG 2 7 

(2) mm^3 9ic-o^^x(Dmn: 

( i ) BB?IJ©#® : 

(A) gH?U CO* ^ : 9 

(B) mm<om :75yt 

(D) F«P^:*t 

(i i) sa^wa : sa« 
(x i) mi ■ E?lJ#^-3 9 : 



Gin Gin Tyr Tyr Ssr Tyr Pro Arg Thr 



(2) fi?iJ##4 0KoV^©flm: 
( i ) g3?J©«MS : 
(A) SB^tJWftS : 2 1 

(b) ffi#i©3! : mm 

(C) §(©*: ^#«J 
(D) 

( i i ) SBM»S* : f/ADNA 

(x i) IBM : SBM#^4 0 : 



TGGGCGTCGA CTAGGGAATC T 
(2) ££I#*4 1 (Co^T©'fff# : 
( i ) BB^J©#« : 
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(A) |B?IJ©*£ : 7 



(B) m^m. 
(D) 

(i i) mmmm-.sm 
(x i) sa^ij : m?m%4 1 : 



Trp Ala Ser Thr Arg Glu Ser 



(2) @B?U#^-4 2Ko^T©fi¥« : 
( i ) mH<D¥fW : 

(A) iffii<D-g:£ : 3 6 6 

(b) ffi5ij©s : mm 

(C) §l©lc: 

(D) hjKn$?-:*}£ 

(i i) y/ADNA 

( i x) sm<omm ■ 

(A) 45#/IB# : CDS 

(B) #fef£g : 1 . • 3 6 6 
(x i) IBM: IB?iJ#-§-4 2 : 



GAG GTG CAG CTG CTC GAG TCT GGG GC-A GGC TTG GTA CAG CCT 
Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro 



GGC- GGG TCC CTG AGA CTC TCC TGT GCA GCT AC-C GC-A TTC ACC 8 4 

Gly Gly Ser Leu Arg Leu Ser Cvs Ala Ala Ser Gly ?he Thr 
15 20 25 

TTT AGC AGC TAT GCC ATG AGC TGG GTC CGC CAG GCT CCA GGG 12 6 

Phe Ser Ser Tyr Ala Met Ser Trp Val Arg C-ln Ala Pro Gly 
3 0 3 5 4 0 

AAA GGT CTA GAG TGG GTC GCA GAG ATC TCT GAT GGT GGT AGT 16 8 

Lys Gly Leu Glu Trp Val Ala Glu 'lie Ser Asp Gly Gly Ser 
45 50 55 

TAC ACC TAC TAT CCA GAC ACT GTG ACG C-GC CGG TTC ACG ATA 210 
Tyr Thr Tyr Tyr Pro Asp Thr Val Thr Gly Arg Phe Thr lie 
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TCC AGA GAC AAT TCC AAG AAC ACC- CTG TAT CTG CAA ATC- AAC 
Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gin Met Asn 



AGC CTG AGA GCC GAG GAC ACT GCA GTG TAT TAC TGT C-CA TCT 
Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Ser 



CTC ATC TAC TAT GGT TAC GAC GGG TAT GCT ATG GAC TAC TGG 
Leu lie Tyr Tyr Gly Tyr Asp Gly Tyr Ala Met Asp Tvr Trrj 



GGC CAA GGT ACC CTG GTC ACC GTG AGC TCA 
Gly Gin Gly Thr Leu val Thr Val Ser Ser 
115 120 

(2) @B?U#^-4 3toV^T©ffffi : 

( i ) mmwm ■ 

(A) nm<DS:£ 1 2 2 

(b) %m<Dm -.T^ /m 

(D) h#ni?-:i£Sttfc 

(i i) mwrnm ■. m&s 
(x i) mv. mm^4 3 : 



Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro Gly 



Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 
20 25 30 



Ser Tyr Ala Met Ser Trc Val Arg Gin Ala Pro Gly Lys Glv Leu 
35 40 45 

Glu Trp Val Ala Glu lie Ser Asp Gly Gly Ser Tyr Thr Tyr Tyr 
50 55 60 

Pro Asp Thr Val Thr Gly Arg Phe Thr lis Ser Arg Asp Asn Ser 
65 7 0 7 5 

Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp 
8 0 85 9 0 

Thr Ala Val Tyr Tyr Cys Ala Ser Leu lie Tyr Tyr Gly Tyr Asp 
95 100 " 105 

Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu val Thr Val 
110 * 115 120 

Ser Ser 
(2) i^I#t4 4toV^OfiJi: 
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( i ) mmovm ■ 

(A) IBM®ft£ : 9 7 

(b) mmm : mm 
(o m<o* : -*m 

(D) 

(i i) IBM»«: y/ADNA 
(x i) IBM : IBM#-§"4 4 : 



TAGTGAAGAA TTCGAGC-ACG C C AG C AA CAT GGTGTTGCAG ACCCAGGTCT 
TCATTTCTCT GTTGCTCTGG ATCTCTGGTG CCTACGGGC-A GGTGCAG 
(2) mm^4 5Mo^-C©{ffR : 
( i ) IBM©#® : 
(A) IBM ©ft £ 1 6 4 

(b) BBjijroa : mm 

(C) froS : -#§( 
(D) 

(i i) IBM©** : yyADNA 
(x i) IBM : IBM##4 5 : 



GCTAGCGGAT TCACCTTTAG CAGCCATGTC GGACCCCCCA GGGACTCTGA 
GAGGACACGT CGATCGCCTA AGTGGAAATC CTATGCCATG AGCTGGGTCC 
GCCAGGCTCC AGGGAAAGGT CTAGAGTGGG TCTCAGAAAT CTTTATAGTG 
ATGGTGGTAG TTAC 
(2) £?!#-!§■ 4 6(CO^-troff«i : 

( i ) &moim ■■ 

(A) IBM»ft£ 1 6 4 

(b) km©s : mm 

(C) 

(D) h^nv 5 -:*^ 

( i i ) rn^mm. ■. ^vadna 

(x i) IBM : IBM#^4 6 : 
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GAACACGCTG TATCTGCAAA TGAACAGCCT GAGAGCCGAG GACACGTCTC 



50 



TGTTAAGGTT CTTGTGCGAC ATAGACGTTT ACTGCAGTAT ATTACTGTGC 100 

GAAACTCATC TACTATGGTT ACGACGGGTA TGCTATGC-AC TAGCTGCCCA 150 

TACGATACCT GATC 164 
(2) @B^J#-^4 7{CO^T©fffg : 

( i ) mw<Dmm ■ 

(A) gB£lJ»ft£ 8 5 

(b) m^m-.mm 
(o mvm-.-^m 

(D) 

( i i ) m^mm ■. ^vadna 

(x i) IBM : BB^J#^4 7 : 



TTCTTGAAAG CTTGGGCCCT TGGTACTAGC TGAGCTCACG GTGACCAGGG 5 0 

TACCCTGGCC CCAGTAC-TCC ATAGCATACC CGTCC- 8 5 

(2) mm^A SSCO^-CWlffg : 



(i) ia?[JcD#m: 
(A) ga?[JcD*£ 1 0 2 

(b) mwm ■. mm 
(o -*m 

(D) 

( i i ) SE^SS : y^ADNA 

(x i) : mtm^4 s : 



CATTTGCAGA TACAGCGTGT TCTTGGAATT GTCTCTGGAT ATCGTGAACC 5 0 

GGCCCGTCAC AGTGTCTGGA TAGTAGGTGT AACTACCACC ATCACTAATT TC 10 2 
(2) IBM#^-4 9(CO^T©ff# : 

( i ) mwmm ■ 

(A) gB£iJ®ft£ 1 0 1 

(b) mmm -. mm 
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(C) : -#« 

(D) 

(i i) mwmm-. ^/adna 

(x i) SB?!!: IHM##4 9 : 



CTAAAGGTGA ATCCGCTAGC TGCACAGGAC- AGTCTCAGGG ACCCCCCAGG 
CTGTACCAAG CCTCCCCCAG ACTCGAGCAG CTGCACCTCC CCGTAGGCAC 
(2) 5 Oldovvrrofim: 

( i ) BBM©#® : 
(A) |BM©fi$ 2 5 



(B) E#|©3!:8E» 

(o g*©gc : -*m 

(D) h#PS?-:5fejg 
( i i ) EM^aS : VMDNA 

(x i) ia^j : mmmwB o : 



CCGCGAATTC GAGGACGCCA GCAAC 
(2) |B?[J#^5 lfcoVvCOtf*: 

( i ) rntww® : 

(A) |H?[JcDft$ 2 8 

(b) mmom-.mm 

(C) : -#§l 

(D) b#PS>-:5fy£ 

(i i) ga?IJ»SW: y^DNA 
(x i) IB^tJ : i3?iJS#5 1 : 



CCGCAAGCTT GGGCCCTTGG TACT AG CT 
(2) IBM#^-5 2(Co^T©ff# : 

( i ) mwmm ■ 

(A) gB£iJ®ft£ 7 5 

(b) mmm-.mwi 



(C) : -#« 

(D) 

(i i) mwmm-. ^/adna 

(x i) SB?!!: IHM##5 2 : 



TAAGCGGAAT TCGTAGTCGG ATATCGTGAT GACCCAGTCT CCAGACTCGC 

TAGCTGTGTC TCTGGGCGAG AGGGC 
(2) ffi?ai#-s§-5 3{ro^-crofiH8 : 
( i ) K?!©#m : 
(A) E#I©;B3 9 0 

(b) mmm : «8§ 

(C) 

(D) b#PS?-:*£ 
(i i) BBMWSil : y/ADNA 
(x i) IBM : EMSf5 3 : 



TTACTTGGCC TGC-TATCAGC AGAAACCCGG GCAGTCTCCT AAC-TTGCTCA 5 0 

TAGTTTTCTT AATGAACCGG ACTTACTGGG CGTCAACTAG 9 0 

(2) eai##5 4tCOVvc©ttf#: 
( i ) KflJroWfc : 

(A) ffi#[rog$9 3 

(B) SB?IJ«® 

(C) : -#*( 

(D) b#PS?-:*£ 

( i i ) gBM»ail : y/ADNA 
( x i ) gS^lJ : ga?ij#^- 5 4 : 



GACAGATTTC ACTCTCACCA TCAGCAGCCT GCAGGCTGAA GATGTGG CAG DO 

TATACTACTG CTGTCTAAAG TGTCAGCAAT ATTATAGCTA TCC 9 3 

(2) E?lJ#-§-5 5iCO^T©fif#: 
( i ) BB^J©#« : 
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(A) |B?IJ©*£ 8 6 

(b) mmnm ■. mm 
(o m<Dik:-*m 

(D) h#BS*-:*je 

(i i) mwmm-. ^adna 

(x i) SBM : IBM#-8-5 5 : 



CAGTTGGAAA C-C7TGGCGCC GCCACAGTAC GTTTGATCTC CACCTTGGTC 
CCTCCGCCGA ACGTCCGCGC- ATAGCTATAA TATTGC 

(2) mmm-^s 6^^x<Dmm ■. 
( i ) nm<D¥fW : 

(A) mn<D-g:£ 6 6 

(b) nm<Dm ■. mm 

(C) §l©Ic: -*m 

(D) b^n^-:*^ 

(i i) y/ADNA 

(x i) mi mm^5 & 



GTGAAATCTC- TCCCAGACCC GC7GCCACTG AATCGGTCAG GTACCCCAGA 

TT C C CT AG TT GACC-CC 

(2) E^lJ##5 7KoV^-C©fW« : 

( i ) mwwm : 

(A) ffi#[rog$ 7 8 

(B) ffifllroS : «S£ 
(C) 

(D) h#n-;?-:*5e 



(i i) IB?lJ©a*: y/ADNA 

(x i) %m : mm^5 1 ■. 



CAGGCCAAGT AATTCTTTTG ATTGCTCGAG TATAAAAGGC TCTGAGAGCT 
CTTGCAGTTG ATGGTGGCCC TCTCGCCC 



(2) ffi^I#-S§-5 8KoVvt©fiNB: 

( i ) mwmm ■. 

(A) gB£iJ®ft£ 3 0 

(b) m\\om : #a 

(C) 
(D) 

( i i ) SBM»aH : y/ADNA 

(x i) IBM : BBM#^5 8 : 



GCC-GAATTCC- TAGTCGGATA TCGTGATGAC 
(2) @B^J#-^5 9t-ot^Troff# : 

( i ) mwm'tik : 

(A) BB?[J©fi$ 3 4 

(B) IBJOroS! : 

(o m<nm : 

(D) 

(i i) minnm-. yyADNA 

(x i) mi ■ mm^5 9 : 



TGGAAAGCTT GC-CGCCGCCA CAGTACGTTT GATC 
(2) B?J##6 oirovvcrofiHa : 

( i ) saM©#@ : 



(A) SB?[J©*^5 7 

(b) mwm : &gt 

(o : z#m 

(D) h2tfnS?-:*g 

(i i) mm<Dmm-. *f /adna 

(i x) (BM©#*: 

(A) : CDS 

(B) #fif4B : 1. . 5 7 



(x i) IB^IJ : mm^& 0 



ATC- GTG TTG CAG ACC CAG GTC TTC ATT TCT CTG TTG CTC TGG 
Met Val Leu C-ln Thr Gin Val Phe He Ser Leu Leu Leu Trc 



ATC TCT C-GT GCC TAG 
lie Ser Gly Ala Tyr 



(2) ia^lj#^6 KCOV^TroftS: 
( i ) BB?IJ©#® : 
(A) B&\<Dg:£ 1 9 

(b) nmnm :T?.ym 

(D) b^Pv>- : iMMK 

(i i) minwm-.w&ft 
(x o ih^ij : mmm^e i : 



Met Val Leu Gin Thr Gin Val Phe lie Ser Leu Leu Leu Trp He 



Ser Gly Ala Tyr 
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FIGURE 1 



GAT ATT CAG CTG ACC CAG TCT CCA TCC TCC CTA 3 3 
Asp lie Gin Leu Thr Gin Ser Pro Ser Ser Leu 
15 10 

GOT GTG TCA GTT GGA GAG AAG GTT ACT ATG AGC 66 
Ala Val Ser Val Gly Glu Lys Val Thr Met Ser 



TGC AAG TCC AGT CAG AGC CTT TTA TAT AGT AGC 
Cys Lys Ser Ser Gin Ser Leu Le u Tyr Ser Ser 



AAT CAA AAG AAT TAC TTG GCC TGG TAC CAG CAG 132 
Asn Gin Lys Asn Tyr Leu Ala Trp Tyr Gin Gin 
35 40 

AAA CCA GGG CAG TCT CCT AAA CTG CTG ATT TAC 16 5 
Lys Pro Gly Gin Ser Pro Lys Leu Leu lie Tyr 



TGG GCA TCC ACT AGG GAA TCT GGG GTC CCT GAT 198 
Trp Ala Se r Thr Arq Glu Ser Gly Val Pro Asp 



CGC TTC ACA GGC AGA GGA TCC GGG ACA GAT TTC 231 
Arg Phe Thr Gly Arg Gly Ser Gly Thr Asp Phe 



ACT CTC ACC ATC AGC AGT GTG AAG GCT GAA GAC 264 
Thr Leu Thr He Ser Ser Val Lys Ala Glu Asp 



CTG GCA GTT TAT TAC TGT CAG CAA TAT TAT AGC 297 
Leu Ala Val Tyr Tyr Cys Gin Gin Tvr Tvr Ser 
90 95 

TAT CCT CGG ACG TTC GGT GGA GGG ACC AAG CTG 33 0 
Tvr Pro Arg Thr Phe Gly Gly Gly Thr Lys Leu 
100 105 110 



GAG ATC AAA 
Glu He Lys 



339 
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Figure 2 



GAT ATC GTG ATG ACC CAG TCT CCA GAC TCG CTA GCT GTG 
Asp lie val Met Thr Gin Ser Pro Asp Ser Leu Ala Val 



TCT CTG GGC GAG AGG GCC ACC ATC AAC TGC AAG AGC TCT 
Ser Leu Gly Glu Arg Ala Thr He Asn Cys Lys Ser Ser 



CAG AGC CTT TTA TAC TCG AGC AAT CAA AAG AAT TAC TTG 
Gin Ser Leu Leu Tvr Ser Ser Asn Gin Lvs Asn Tyr Leu 
30 35 



GCC TGG TAT CAG CAG AAA CCC GGG CAG TCT CCT AAG TTG 
Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ser Pro Lys Leu 



CTC ATT TAC TGG GCG TCA ACT AGG GAA TCT GGG GTA CCT 
Leu He Tyr Trp Ala Se r Thr Arg Glu Ser Gly Val Pro 
55 60 65 

GAC CGA TTC AGT GGC AGC GGG TCT GGG ACA GAT TTC ACT 
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 



CTC ACC ATC AGC AGC CTG CAG GCT GAA GAT GTG GCA GTA 
Leu Thr He Ser Ser Leu Gin Ala Glu Asp Val Ala Val 
80 85 90 

I Sst II 

TAC TAC TGT CAG CAA TAT TAT AGC TAT CCG CGG ACG TTC 
Tyr Tyr Cys Gin Gin Tvr Tvr ser Tvr Pro Ara Thr Phe 
95 100 

Sty I 

GGC GGA GGG ACC AAG GTG GAG ATC AAA 

Gly Gly Gly Thr Lys Val Glu He Lys 

105 HO 
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GAT ATC GTG ATG ACC CAG TCT CCA GAC TCG CTA GCT GTG 
Asp lie Val Met Thr Gin Ser Pro Asp Ser Leu Ala Val 



TCT CTG GGC GAG AGG GCC ACC ATC AAC TGC AAG AGC TCT 
Ser Leu Gly Glu Arg Ala Thr lie Asn Cys Lys Ser Ser 
15 20 25 



CAG AGC CTT TTA TAC TCG AGC AAT CAA AAG AAT TAC TTG 
Gin Ser Leu Leu Tyr Ser Ser Asn Gin Lys Asn Tyr Leu 



GCC TGG TAT CAG CAG AAA CCC GGG CAG CCT CCT AAG TTG 
Ala Trp Tyr Gin Gin Lys Pro Gly Gin Pro Pro Lys Leu 



Kpn I 



CTC ATT TAC TGG GCG TCG ACT AGG GAA TCT GGG GTA CCT 
Leu He Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val Pro 
55 60 65 

GAC CGA TTC AGT GGC AGC GGG TCT GGG ACA GAT TTC ACT 
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 



Pst I Acc 

CTC ACC ATC AGC AGC CTG CAG GCT GAA GAT GTG GCA GTA 

Leu Thr He Ser Ser Leu Gin Ala Glu Asp Val Ala Val 

80 85 90 

I Sst II 

TAC TAC TGT CAG CAA TAT TAT AGC TAT CCG CGG ACG TTC 
Tyr Tyr Cys Gin Gin Tyr Tyr Ser Tyr Pro Arg Thr Phe 
95 100 

sty I 

GGC GGA GGG ACC AAG GTG GAG ATC AAA 
Gly Gly Gly Thr Lys Val Glu He Lys 
105 110 
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FIGURE 4 
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Figure 5 



GAG GTG CAG CTG CTC GAG TCT GGG GGA GGC TTG GTA CAG 
Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu val Gin 



CCT GGG GGG TCC CTG AGA CTC TCC TGT GCA GCT AGC GGA 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly 



TTC ACC TTT AGC AGC TAT GCC ATG AGC TGG GTC CGC CAG 117 
Phe Thr Phe Ser Ser Tyr Ala Met Ser Trp Val Arg Gin 



GCT CCA GGG AAA GGT CTA GAG TGG GTC TCA GAA ATT AGT 
Ala Pro Gly Lys Gly Leu Glu Trp Val Ser Glu lie Ser 



GAT GGT GGT AGT TAC ACC TAC TAT CCA GAC ACT GTG ACG 
Asp Gly Gly Ser Tyr Thr Tyr Tyr Pro Asp Thr val Thr 



GGC CGG TTC ACG ATA TCC AGA GAC AAT TCC AAG AAC ACG 
Gly Arg Phe Thr lie Ser Arg Asp Asn Ser Lys Asn Thr 



CTG TAT CTG CAA ATG AAC AGC CTG AGA GCC GAG GAC ACT 273 

Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr 
80 85 90 

Pst I 

GCA GTA TAT TAC TGT GCG AAA CTC ATC TAC TAT GGT TAC 312 

Ala Val Tyr Tyr Cys Ala Lys Leu lie Tyr Tyr Gly Tyr 
95 100 

Kpn I 

GAC GGG TAT GCT ATG GAC TAC TGG GGC CAG GGT ACC CTG 351 

Asp Glv Tvr Ala Met Asp Tvr Trp Gly Gin Gly Thr Leu 
105 110 115 

Sst I 

GTC ACC GTG AGC TCA GCTAGTACCA AGGGCCCAAG CTT 389 

Val Thr Val Ser Ser 
120 
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Figure 6 



GAG GTG CAG CTG CTC GAG TCT GGG GGA GGC TTG GTA CAG 
Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 
1 5 " 10 



CCT GGG GGG TCC CTG AGA CTC TCC TGT GCA GCT AGC GGA 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly 



TTC ACC TTT AGC AGC TAT GCC ATG AGC TGG GTC CGC CAG 
Phe Thr Phe Ser Ser Tyr Ala Met Ser Trp Val Arg Gin 



GCT CCA GGG AAA GGT CTA GAG TGG GTC TCA GAA ATT AGT 
Ala Pro Gly Lys Gly Leu Glu Trp Val Ser Glu lie Ser 



GAT GGT GGT AGT TAC ACC TAC TAT CCA GAC ACT GTG ACG 
Asp Gly Gly Ser Tyr Thr Tyr Tyr Pro Asp Thr Val Thr 



GGC CGG TTC ACG ATA TCC AGA GAC AAT TCC AAG AAC ACG 
Gly Arg Phe Thr lie Ser Arg Asp Asn Ser Lys Asn Thr 
70 " 75 



CTG TAT CTG CAA ATG AAC AGC CTG AGA GCC GAG GAC ACT 273 
Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr 
80 85 90 

Pst I 

GCA GTG TAT TAC TGT GCA TCT CTC ATC TAC TAT GGT TAC 312 
Ala Val Tyr Tyr Cys Ala Ser Leu lie Tyr Tyr Gly Tyr 
95 100 

Kpn I 

GAC GGG TAT GCT ATG GAC TAC TGG GGC CAA GGT ACC CTG 351 
Asp Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 
105 110 115 

Sst I 

GTC ACC GTG AGC TCA GCTAGTACCA AGGGCCCAAG CTT 389 
Val Thr Val Ser Ser 
120 



-90- 



[81 7] 





-92- 



[81 9] 



FIGURE 9 



GAG GTG CAG CTG CTC GAG TCT GGG GGA GGC TTG GTA CAG 
Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 
15 10 

CCT GGG GGG TCC CTG AGA CTC TCC TGT GCA GCT AGC GGA 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly 
15 20 25 

TTC ACC TTT AGC AGC TAT GCC ATG AGC TGG GTC CGC CAG 
Phe Thr Phe Ser Ser Tyr Ala Met Ser Trp Val Arg Gin 
30 35 

GCT CCA GGG AAA GGT CTA GAG TGG GTC GCA GAG ATC TCT 
Ala Pro Gly Lys Gly Leu Glu Trp Val Ala Glu He Ser 
40 45 50 

GAT GGT GGT AGT TAC ACC TAC TAT CCA GAC ACT GTG ACG 
Asp Gly Gly Ser Tyr Thr Tyr Tyr Pro Asp Thr Val Thr 



GGC CGG TTC ACG ATA TCC AGA GAC AAT TCC AAG AAC ACG 234 
Gly Arg Phe Thr lie Ser Arg Asp Asn Ser Lys Asn Thr 



CTG TAT CTG CAA ATG AAC AGC CTG AGA GCC GAG GAC ACT 
Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr 
80 85 90 

GCA GTG TAT TAC TGT GCA TCT CTC ATC TAC TAT GGT TAC 
Ala Val Tyr Tyr Cys Ala Ser Leu He Tyr Tyr Gly Tyr 
95 100 

GAC GGG TAT GCT ATG GAC TAC TGG GGC CAA GGT ACC CTG 
Asp Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 
105 110 115 



GTC ACC GTG AGC TCA 
Val Thr Val Ser Ser 
120 
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